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Abstract of JP2002154993 

PROBLEM TO BE SOLVED: To provide an organic electroluminescent element excellent in luminous 
efficiency and having a long emission lifetime. SOLUTION: This organic electroluminescent element includes 
between a pair of electrodes, one or more layers including one or more new hydrocarbon compounds in which 
an anthracene ring and a fluorene ring are directly bonded, the compound is preferably used for the 
electroluminescent element excellent in luminous efficiency and has a long emission lifetime. 



Data supplied from the esp@cenet database - Worldwide 



£/C:¥Documents and Settings¥ADSL¥My Documents¥ISOiIjg¥JP2002 154993.Bib.html 



2006/09/28 



d9) B#B#fF/T ( j p) (^^(trl^R^^^lx (a) (iDmffmm^mm^- 

4# HI 2002 -154993 

(P 200 2-1 54993 A) 
(43) <&m 0 ¥-I&l4m 5 28 0 (2002. 5. 28) 



(51) Int. CI. 

C07C 15/27 
25/22 
43/21 
211/53 
211/58 



F I 

C07C 15/27 
25/22 
43/21 
211/53 
211/58 



3K007 
4C055 
4H006 



(#%) 



29 ol (^i75H) m^M\^m< 



(22) 0 



(31) 
(32) 
(33) 
(31) 
(32) 
(33) 



5t0 



JO 



#^200 1 - 243306 ( P 200 1 - 243306) 

i£/£l3^ 8 ^ 10 0 (2001. 8. 10) 

#^2000 - 242476 (P2000 - 242476) 
¥/&12*F 8^100 (2000. 8. 10) 
0# ( J P) 

#H2000 - 268568 (P2000 - 268568) 
^12^ 9^50 (2000. 9. 5) 
0* ( J P) 



(71) tfj^A 000005887 

(72) ^p^# &m & 

=P^mWyMTfi^?i580#32 H#{fc^* 

(72)^P^# fttt ^ 

>r ffi TfT^ffi580#32 HfJMfc^ 

(74)ft3lA 100076613 

#S± raft tf- 



(54) imwo&m mtykmit&m. mmm^ytm^mun^xu^mm^mytm^ 



(57) 

ft** 



( 2 ) 



X i - ( F i ) i - (A i ) k - (F 2 

*l«©ryh9ty^;wa^L, F, % F 2 *5J: 

j , m*3j;T/nl±0^yhttl k*3«ttflttl^ 
fcfi2£*U ktf 2 A 1 H±ttR— Ct>S 

[113^5] Ai &£X*A2 frTls h^lrV-9, 1 

t>, Fi , F 2 ioiO^Fa t*y/vjr\s 



#R| 2002-154993 
2 




) i - (A 2 ) ■ - (F 3 ) b -X 2 

(1) 

[ff*®7] A. &£XfA 2 &T>h9-t^-9, 1 

[fi*S9] A, h^ir>-- 9, 

mX'frV. F, % F 2 ioJ:l^F 3 &7/U*U^ — 2, 7 

[ff^^ll] A, Y=7^>- 9, 10-^ 

20 D , F 2 2, 7 -SMVUg-efc 

2] -jRS; (2) -eXStt-SRft**^ 

[flsi] 



(2) 



Itory-;H, fc£v>tea*£fcte*a&o;r7/i' 

*/u**r*U X 2 o i — X 2 2 4 lttft^eti$&\L\c^ 

mm. M^cfW^T/^^r^ 

y— /^S^-^-To {i-U R 2 i N R 2 2 *5j;U<X 2 o i 
— X 2 2 4 ttT> h y ;V&So£X*7/\'*u~;vmXteti: 
v\, ) 

[iMfcJfil 3] X 2 o s *3j:t/X 2 i 4 ^^ny^ig 
[fg^^l4] X 2 o s io<tU5X2 i 4 ^nyyl 

^ Kgu w&*t£&mvtv>T/u*/vm. mm. 



[^^5 1 5] X 2 0 1 x X 2 0 4 % X 2 0 6 x X 

2 0 9 „, X 2 1 O x X 2 1 3 v X 2 1 5 $5 £X$X 2 1 8 

[»*3gl 6] (3) t?*SixS^**{k-& 
40 %Q 0 

[<b2l 




(3) 



( 3 ) 



&&tz&m&&<vT y — a«*:*u z 3 i *5jzt*z 

0, »8*fcl«tt07;v^^S, EM, 



1 7 ] 



2002-154993 

4 

■«5t (4) -t?*Six5^fc;**fb-& 



[ft 3] 



'<0f 




112 



(4) 



•421 "420 

em, »«*fctta«o7A'*A«, s»^fc«[*«* 
^n^^jis^ em, »»*fctt««©7/u^ 

/wSSr^-fo fiU R< i ~R< 4 ifcjztfx* o i ~~X 

4 2 2 fir v h y /H*5j:r;7/^w^;Htij:^ 
v\ ) 

[BMl 8] X4 1 5 % X4 1 8 , X 4 1 9 *$£Tf 

X 4 2 2 tfykmm*. ^^ye, EM, 
i«<Z)7/H;H, EM, M^tllMor/^^V 
S-Cfe-5f*Sl 71B*o^ft*iRft^<fto 

ia*si9i -jR« (5) -e*s^*5«{b**fls-& 

[ft 4] 




^, EM, JNfcSfcfSSJROTA^A^ «**^:fi* 

lfe(07 y — fe^vM^g^^fcf^g^or 

**JSHP* ^ayyg^ EM, »8ifcli»tt07/i' 
*Asm* EM, Mlf:lii«^7/^^i/I % g&£ 

20 y— A^£r^-T 0 {§.U R 5 i , R 5 2 *3£t5Xs „ i 

v\ ) 

[iS*g2 0] Xs o 5 ^o^ygT-, EM, 
$fefii«(07/v=3f;H, EM, ^^fcte^OTA- 

a*^** fesiMig&£fc(^g&oTy-A^T-& 

3ft« 1 9 IB*0^ft*lgft^»o 

[fS^C^ 21] X50 1 x X 5 0 4 ^ X 5 0 6 

X 5 o 9 &7km^, ^o^JB^K EM, 
I«07^^/H, EM, M^fcliStt^7/w=i#v/ 

30 itfc 5 m&m 1 9 ffi«<DKft**ft-&* 0 

[8f*S2 2] — (6) t?*Stt^jKft**ft^ 



(5) 



[ft 5] 




(6) 



EM, Mtf:lii^^7;^;H, g&£fc<*5fc 

^s^u a 6 1 ii, g&^fcte^g&ory-A- 

JB^-, Aoyvg^, EM, »tt*fcttl«©7A^v 



50 



[gf 2 3 ] ts*« 1 7^ 2 2 vf na> 1 3gtCfS 

2 4 ] -^wtsraic, a** 2 3 ts^o^- 

[ W*g 2 5 ] If *^ 2 3 s2*<0^««IM8ft*^-JB 



t 



» 



( 4 ) 

5 

m&m 2 e i HMt« 2 3 

ft*^-rzzb&$fWLk-rz>m3tm2 4&iz&2 sib 
t©*iiM*i^ 10 

[0001] 

*5 J: WBEJS^af^^SiBfcfiEfflt?* 6fIf^)tiT- 20 
[0002] 

Lpg^-) ^§|^$ttfc[Appl.Phys.Lett. ,51, 913(19 

87>] 0 w«s#***^fi. mytm,Mz^-rz>ik&%o& 

X 1 - ( F 1 ) i - (A 1 ) k - (F 2 ) . 

(1 

*ffeory h 7ir>v^r/uS£r^U F, , F 2 

**ishf\ Aoy^ mm. &fc*iz&mvt<oT * 
*/i»m. mm. Mifcfii«^r/^^^i, 

K m:fcj;t/n{3:0£fcte 1 k3o£tM [2 1 £ 

^5t)(DT^oT 1 bJ:<, 1^2T^6i:#F 2 finite 

(4) kdU^*>-5 3«JClB«ORft**ft-&*. 

(5) Ai iojztfA* ^ryf7ty-9, 1 o-v^ 50 



#H§2 002-154993 
6 

*#asprffi-?s>9, *^*3ttt^r«<k 

[0003] 3R3WflC*rfii±S*«*|fei IT, 

tit, en*.**, hy* (8-^yy;7-M r/i'S 

^t^^^lilBS ttTV^S [J- Appl. Phys. , 65, 3610(198 

9)] 0 *tz. Dtl^M^tt, ryf>7tyi^ 

- 1 2 6 0 0 1 1 - 1 1 1 4 5 8 ^ 

1 0-3 6 8 3 2 10-294 

I7 9^i) 0 6 36 

[00 0 4] 

[0 0 0 5] T^t>h. #35 WIS* (1) T^h^irV 

(2) ^/^^U>^/{|5 9^i^<OfeMT^^UTV^6 1 
*«^IB«0«fl2**|k-&«, (3) — jR5S (1) 

- (A 2 ) m - (Fa ) „ -X 2 

/WS*T?S>9* F> % F 2 ioiU^Fa ^^/u^-i/>-2, 

(6) j *5j:Ufn^OT^«9, 1 2? 1 X~$> *) , k+m^S 
2X&Z 3^{CiB*^^b**fk-&*. (7) Ai J: 
tKA 2 ^/y|s7t>-9, lO-^/Ht^l?, F 

(8) j + l+n^2t^^ k^i 

(9) Ai ^7yf,7ty-9, 10-^/HT*fe 
F, , F 2 ioXXfFz 2, 7-v?^ 

8 s^isi6(o^b7K*{b-&«. do) j , 
*^>Rfk**^». (i i) a, ^r^h^-fer^-. 

9, F 2 ^^ / ^u>^_2, 7 



( 5 ) 



2002-154993 

8 



- vM/UST*£>6 1 0 
[0 0 0 6] (12) 



(2) -casitstfMtojc 



ft^$9. 
[ft 61 



^ — / /no Rti Rj? Xmi^ — \ 




*204 
Xzos 



(2) 



ifeory- /us. &5vM:m&;i:fcte*e&(OT7/u 
*/us, mm. M*fcfis«or^3^^ 

y— /uS£^-r o ffiU R2 1 . R 2 2 *5j:t^X 2 0 1 

V\> ) 20 
(1 3) X 2 0 5 teXXfX* 1 4 ri^Noy>jP!H\ a 

/US-CfcS 1 2«fcfE«<0$ft**ft-&*. (1 4) X 

2 o 5 *5J:t5X. 1 4 ^o^y^, j£«L frt&iktz 

lift^T/V^r/H, figL ^^fcli^^CDT/U:^ 

£>5 1 2 *JJllB«<DKft**fl:*«, (is) x 

201.X204.X206xX209.X210. X 

2 1 3 . X2 1 s &£XfX 2 1 8 j&SyfcKJKH^ ^nyy 30 

£fc(i^i£OT/u:3^vST*fe£ l 2^^IS«o^ft7jc 



*WS *207 



*ft-&«K 

[0 0 0 7] 

ft^. 
[ft 7] 



(16) (3) T^£*L5££ft/K; 




(3) 



t-. mm. M*fcfii^7/u^/vs, em^fcfi* 

a&GQTy— /Ug x &5V^ttaife*^:tt*BlftOT7^ 
^/ug^U A 3 , *5j;tfA 3 2 Ittti^tiflLiLlcm 
»*tft*fi07y — /uS£r^U Z 3 1 :fcJ:t/Z 

«u ^«E*fefi««<oT/u*/us, mm, w&&titem 

^cor/u^^v-s. fcsw^&^fcteTfca&coTy ~ 

/uS^r^-To ) 

[0 0 0 8] (17) -jftsC (4) T'^^tv^^ft/K^ 
ft^. 

[ft 8] 



'4«$ 




412 



(4) 



*59 X 4M *412*«ll 

*42l 



421 "420 

(5£<j\ R 4 1 ~R4 4 ti^rtL^tb^^jc, tk^t*. 40 &7&mm^. '^mf^m^-. mm. &t&&titemft<oT 

or y — /ug, fesvMSB&^fcfi^a&coT^/u^r/u 

g£^U X4 0 1 -X4 2 2 teJErax^Ji^AAlc. 
/uS^^-To (iU R4 , 4 ^0:1^X4 0 1 ~x 

4 2 2 teT> h y /us*5ctr/^/u^-u^/usr*(i^ 

v\ ) 

(1 8) X4 1 S . X4 1 8 . X 4 1 9 }$£XfX< 2 2 50 



/U^r/US. Um, M^fc(j:M07^^^^St^6 

1 7«jcia«o«ft**ft^«, 

[0009] (19) — «5£ (5) -c$$ia5Kft*i 

ft^4fc. 

[ft 9] 



*S11 




Tkm^, ^nyy^, mm. ^^tz^m^Tju 
mm. ^^tinmik<Dr/^^^^m, 



( 6 ) mm 2002-154993 

10 

y— /HiSto fib. R 5 1 , R 5 2 SSj^Xs 0 , 

-Xs i 6 fir > h y /^mtsxrj7/i'*i'~/i'&x*tete 

V>o ) 

(5) (2 0) X 5 o s dS^n^vDS^, fi:«L $M££fcf*« 

«£e*©«flS**flS-&«k (2 1) Xs o i x X 

6 0 4 , X 5 O 6 SOcfctfXs O 9 fl***®^* 

[0 0 10] (2 2) (6) t?***tS«ft** 

[ft 1 0 ] 




(6) 



^SSrSU Ae , t**fctt*tft07y-;i/ 
££*U z 6 i *5j:tfz 8 ^ te^n^tU&^tc, 

ig^, '^fism*. mm. »s*fc«:8«©7^^ 

ft*fctt*l«<07 y -/HSrSto ) 
(2 3) 2^0V^tt^l^{C|B*0^««|?. 30 

[00 11] (2 4) 2 3Wcfa^<D 

(2 5) 2 3 3StC|B*OW««#^^ffi^^^ 

(2 6) 2 safcBtctMJwxjf^ffltm* 
c £ & £ -rs 2 4 * 2 5 3Stcia«o^r«im^ 

(2 7) 2 3 W£fB*^«S#*#*^BW 40 
X, - (F, ) , - (A, ) k - (F 2 ) . 
(5*^ A. £>£tfA 2 fi^n^n^tC, jE&^fctt 

^i^07y h ^irVv^ /vSSr^ Fi % F 2 ioJ; 

vs?>fn'S«r«U X, ioJ;tfX2 fi-ttt-ettSll&lC 
^MWt^ ^oyyBf, HUH, ^Sif:l«07/i' 

fcii^g^^r * /s. ife^fctetfto7y-/v 50 



^PKSIMSft*^ (2 8) — SfcK. 
IE?L&Att2£/I £ 2 4 71/^ 2 7 3fi(DV^tt^ 1 9 

icKft^^rawiHs**-?-, (29) —*t<ommm^ 

-So 

[0 0 12] 



5^1 2 0 0 0 £JlT©ft**-C*) •) , £ 9 U < fi. 
0 0 OHTOft^«tfc5o 
[0 0 13]*«Sl:«5ft^»Att, #*L<ttu 7 

TV^fr&*-C*>0. J: 9 #3: L< fit* — ( 1 ) "C 

. - (A 2 ) . - (Fs ) „ "X 2 

(1) 

j. m*3J:tfnte0 3:fc(± l kfeitfllll* 
[0014]-«a(l) -CSSttSft^^V^T, 



» 



( 7 ) 

11 

3l*fo ^^c N — «5S (l) T^£n>5{fc^l:::^T, 

<> Kit 1-20 OT/V^/^S, #<I^3~20(DT 

(1) T^^tt^^^tCioVNr. Xi *5 

JztFXz £>T y — ^MteXXfT y /i-m^M^M^ 
U^tt>«i:<, ^ny^Ig^ ^if^l — l 6<DW. 

N-^eyffi^r^ y mM^2-A ocon, N-v>m 

^7>;l, Mt3-2 5(D7y-/VS, K^5- 
1 6 07 OMST^I^fc 5 V Mi^I 

^^^TV^T^J:V\ X, $5£XfX* «\ £?£L<f3:, 20 

M3-2 50f^fc 

7^s, mmme-i 2oi^ifd«iMii 

OT/l^^i/^ SiS2-2 0Ol^7^1, ^ 

fe3VM3:Kf^7— 1 OOg^fcte^^^T^A^U 40 
[0 0 15] Xi to£XfX2 (DMcfcMb LTtt. ^KiJ^ 

n-:/^vuS % ^y^f/^S, sec— r/^/l'S. t 
ert-:/^/vK* n -^V^vug, -<y^yf/vl, ^ 

n-^v'/H, 1 -y ^vW^V^A-g, 4— y^A" — 

2 ">^vl^ 3, 3-^y^A^^Vl^ 2-^^ 

/I'T/^Vl'g. ->^n^dri/yPg x n -^/f /WS, 1- 50 



mW^2 002-154993 
12 

^f/V^^fv'/H, ^^n^v/;V>f/H, 4-tert 
/f/l^S, n-r^^A-^ i/^nt^f/l^l, tert — 

/Vl, 2-^13^^^ n-7^/U^ N 2, 2 

— ^A-^y^A-g, 2, 6-v?y 

A'g. 3, 5, n-fv'/V 
g x n - $ yfV/US, 1 - y f^f^S, n - Kt* 
v'A'SU n-MJ 7* vvUg % 1 — ^ =fr 
n-Th7T^l, n -^y^fy/Vl, n -^3rU" 
T^l, n — ^Zf^Tis/V^ n-^^^r^S, 

A-g ; y h^rv'l > xh^S, n-Zn^I, >f 
y7 P P^v'S, n-Zh^v'I, -fy^b^VS, se 
c-^h^v-^ n-^^A-^^v-g. ^-O^vW 

v'S, 3, 3 -^y ^A^^l^^g, 
^A-^^rv'g, ^^o^^/Vt^^l, n—^-f^/U 
^^Vg, n -^^A^^rv^ 2 -rc^vW^v'A' 
^-^rv-^s n - y ^A^^Vg, n-ry^^r-yi, 
n-'^yrv'/^v'I, n- Kr^/^^rv'S, n — 
F!lfv//^^ n-rh7f^t^rv'S, n- 
^^^v'A'^^v'g, n -^^Ifxv'/V^^v'g. n 

TA'^^rv'g ; 

[0016] 7;/l N-^W^S, N-^^ 
/V7^yl, N - n -rf^/VT ^ y g, N-i/^n^df- 
WW7 ^ / 1, N-n-^-^f/V7;/i, N-n-x 

»7^yl, n — <y> ? />7^yl, n-7xx/v7 
^yl, n- (3-yf/w7x^/u) 7-;ys, n- 

(4-^^7x^/1/) 7$;S, N- (4-n-^^ 
;l/7x^/U) T^y^, N- (4 - y h^y7xx;W) 
7^1, N- (3 -7/^0 7 ^^/O 7;/S, N 

- (4-^pn7xn/U) 7^71, N— ( 1 -^7^ 

ao r^ym, n- (2--^-7^/i-) 7-;/i, n, n 
-^yf/u7^yS, n, N-^xf/u7?ys, n, 

N-^-n-/f/W7^/l, N, N-C/ n -^y 
/1/7;;S, N, N-^-n-^^7;/S, N, 
N-y-n-fW^I, N, N-y-n-Kry 

f/v-N-n-yw^/S, N-y^/v-N-y^ 

^^7 ^ y N- n - yf/W-N-7x^7 5: y 
N, N-^7x^7;/S, N, N- (3-y 

f/l^7x^/W) 7-;/S, N, N — (4-^^7x 

— 7;/l, N, N-v 5 (4 r 
N, N-v? (4 -tert-^^/V-^xi^/U) T ^ 

y N, N — (4-n-^y/U7x^/V) 7;7 
N, N — i/ (4-y h^rv-7^xi/U) 7^1, 

N, N-v? (4 -oi h^y7x^yu) 7^/S, N, N 



« 



( 8 ) 

13 

- v* (4 - n -zf 1 ?A'3r*r\/7^=- JV) 7^1, N, 
N-v* (4 - n - ^^rv'/^^^7x^;W) 7;/l, 
N, N-v? T^/m^ N, N-v> (2 

/Wx-^A) 7$;l. N- ^ N- (4-;*^ 

f/V7x^) 7;/S, N-^^i^/U-N- (4-> 
h^v^x^/W) 7^/i, -/U-N- (4- 

:x F^^7 X ^) 7^/1, N-y ^^/V-N~ (4 

- n -^^^t^r^7x^/U) N-^^^ 10 
/V-N- (4 -;7/i^n:7xL~/W) 7;/l N N~y=c 
^/>-N- ( 1 --^^^/U) 7^S, N-^^^/U- 

N — (2 -~ry^/v) T^/Ms N-^^^/u-N- 

(4-7x^/V7x^/U) /Sft ^Og&^/clii* 

18o7;;S ; 

[0 0 17] 7 x ^/H, A- t^J^y 3- 
^f;V7x^;l/S x 2 -^^vl^xi^/i^ 4-^^/1^ 
;7xl~/1^ 3-xf;V7x^/H, 2 -xf/U7x^ 

4 - n -^n t:VU:7x^/l^ 4 rV7 P nt> 

yaL^/V^, 2-^y7 P Pt>7xx;l/S x 4 - n 20 
^/V;7xl~/1^ 4 --f yy^/vy xi^/Vg, 4 -sec 
~yf;V7i^;H, 2 -sec-^^/l^xL^/WS, 4 

- tert — ^^fry xl ^/I'S, 3 — tert — ~f^-f^y =c =-/l> 

2 -tert-^^vl^xi^/l^ 4 - n -^S^/Vy 

x.^/i^ x 4 — >f y^s^tvy^^jv^^ 

f;V7xx;l/S, 4 -tert-^O^vW^xL—A-^ 4- 
n -^e^i/tvy m ^A-g N 4- (2* -^^vw^^vu) 
^ x.^/W^ x 4 — n — ^y^/vy 3L=^;V3lk, 4 — n — ^~ 
^A^^^/l^ 4- (2' -^^/W^^A-) ;7xi 
^A-S, 4 - n — y ^A^x-^AS, A — n—f^y/vy 30 
i^/H, 4 — n - ^7^7x^/1^1, 4 — n — K 
7^7x^/1^1, 4 — n — f b 7 7v/^7x^/VS, 
4-v'^D^^/l/7x^/Vl x 4- (4* -t^J^S 
^n^^riX/W) 4- (4* — tert-r/^A 

is? u^^Zs/U) ^xl—A^ 3 — iX^ n^^riz/l^^ ^ 
^/I'S. 2 — n^rSr-Wl^x^A-S, 2, 3-^^ 
f^7x^/H, 2, 4-v J 7«^7x^;VS, 2, 5 

-v^^vi^x^ya^ 2, 6 ^a^^—a-^ 

3, 4 -v?^ ^/W^xi^/US, 3, 5-v^^^/V^xi^ 
/VS, 3, 4, 5-hy^f^7x^/H N 2, 3, 40 
5, B-^h^^f^x^l, 2, 4 -is^^/t-y 

2, 6 -i^^A-^x^A-g, 2, 
y7*n fc'A^xi^A^ 2, 6-^77 , n^7x^ 
2, G-^y/f/^x^/H, 2, 4-v 5 - 
tert-T/^A-^xi^Ag, 2, 5 — 5?— tert — 'f'f'J^y 
4, 6 -^-tert-^^vW- 2 — ^ ^/l^y =c 
5 -tert-^^A-- 2 -^^A^xi^/l^ 4 

-tert-^^A— 2, 6 -v^^/I^xi—A^ 1 — jr 
y^fr^ 2-t7f/H, 1, 2, 3, 4-7F7t 
Kn-5-t7f/US, 1, 2, 3, 4-7F7tKn 50 
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- 6 --ty^/isM, 4-xf/W-l-t7f/H, 6- 

b^rv^x^A-g, 3 — * h3r>:7xL— A-^ x 2 
h^r^7x^I, 4-xb^v/7x^/Vl, 3 b 
^->7x^l, 2 — h^r^7x^;H, 4 - n 
nt>t^r^7xx/VS x 3 - n -^*n bV^^-=3f v/^xi 
^A^ 4-^y7 s otVvt^v'7xx/US, 2--CV 

fcVK^v^xi—A^ 4-n-yf^5/7i 
4 ->T y/f;^'>7x^/H > 2-sec- 
^^A^^-i^xi—A-^ 4 -n --O^/l^^rv^^ 
~A^ 4 — >f y^O^vW^^v^x^A^ 2-> f 7 
^yf;^^7x^/H, 4 -^^-^V^/l^^=^i/^ 
^^/U^, 2-^^yf/^'>7x^S, 4-n 
-^^rV;l't^v'7x^/H, 4- (2* -zn^/is^*? 
/VO ^^rv^^^A^ 4-n— ^^fv^^rv^xi — 
A-^ x 4-n-t^f;l/t^rv'7xx/Ul, 4 — n - / 
^A-^drv'^x^A'^ 4 - n -f f ^/^^7x-A' 

4-n - ? Vx^/^^>:7xl~A^ 4 — n — K 
^v'/l^^V^xi^A'^ 4-n-fh7fV/l/t^v' 
:7xl~A^ 4 - n^^VA^^iX^ ^—A-S, 2 

- v-^ a^^i/A^^V^xi^A^ 2, 3— v^^ b=¥ 
i/^^^/l^ 2, b^i/y^—s^. 2, 5 
-v?* b^rv^xv^A^ 3, 4-is* h^rv'^xi—A' 

3, h^V7i=/WS, 3, 5-S*&h* 

i/^x;^/^, 2 h^r^-4-^f/V7x^;^ 
2-* h^ri/-5-^f/U7x^/VS, 2-^^A--4 

- * h^7x^/H, 3-;*^Vl—4 h^v^xi 
^/Ug, 3 — ^V^- 5 h^v^xL^A-g, 2-^ 

h^^-i-t7f/H, 4-p« h^rv-- i --ry^/v 

6-xb^i/-2-t7f/H, 6-n->>^vW- 
=^v-- 2 -"T^^A^ 6 - n -^^rvvl^^v-- 2 - 
^-^A-g. 7-^ h^i/-2-t7f/H, 7-n- 

zf^/v^r^-is— 2 — -i-y^-sis^^ A — y^^/vy^^/v 
S % 3 -^xi^/u^ 2-y ^^-/vy 3L^=-;v 

4- (4' - ff~;vy m^/V) 4- 
( 3 ' -^^/l^^xi^/^) ^zn^/l^S, 4- (4' 
^/P^x;^/U) 7x^/H, A- {A' -4 y*Zfxi\?}V 
y ^-/V) 7x^/1^^ 4 - (4 ' -tert-^^/l^^x. 
^/W) 7x^/l/S, 4- (4* — n -^^^7x^ 

/w) 7xx/H, 4- (4* - n -Jr7=f~/vy^^/\<>) 

y^=-/^M, 4- (4 ' — > h^v^xi^/l.) 7xn;l, 

4- (4 ' - n -y^/vjr^^/y ^^-/v) y^^/v 

2- (2* h^riX^xi^/P) 7xx/H, 4- 

(4 ' -^nD7xx/V) 7xx/Vl N 3-^^v^-4 
-y ^~/Uy xx/l/l % 3 h^rv/- 4 -^x;^/U^ 
xx/l,I x 9 — ^ xi ^/l-— 2 - y^stU^/U^, 9, 9 
-v?7x;xi/U— 2-7/Vt^/l.l, 9 —t^fV— 9 — 
^^n/W- 2 9 -^^A — 9 - ^x. 
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2 - 7/V^~ U^/l^g, 4 — 7/^u 7=c—M, 

3 -7 frlrxiy 2-7/v*v7 ^—/VM, 4 
n^^^/i^lu 4 — zfn^y 2—yu^ey =c 

—/I'M. 4 - h y 7/Vtn^f/V7x^/VS, 2, 3 — 
^7;Wtn7i^/VS, 2, 4 - v^Aofa 7 =.—jV 
M s 2, 5-^7/^o7i^/H, 2, 6-i/7/U* 
n7x^S, 3, 4 -v^/l^n 7^—/^M. 3, 5 

- v^/U^n 7x^/1/1, 2, 3-v/^op7x^ 

S> 2, 4-^od7xx/H % 2, io 
x^/H, 3, 4-v^^nn7x^/H, 3, 5 - v*^ 
□ n7x-/Ui % 2, 5-^n^7x^/vS, 2, 
4, 6-h!j^PD7x^/VS, 2-7/^^tu- 4 - ^ 
fvu:7 ^^/W^. 2 -^/P^-n - 5 - ff-/V7 ?l—/V 
M. 3 -y/U^-n - 2 ^/U^rc^/^, 3-7/Uzf 
u-4 — J f/V7xn/l/g^ 2 —ff-jV- 4 -7/V3-X2 
7=^—/VM, 2- *^/\»-5-7/Vjru7 ^=^/V&, 3 

— t^/V— 4 — ^/l^a ^zc^/Ug, 2-^nn — 4 — 
^ ^AT? m 2 — ^nn — 5-;* ^/U 

2-^un-6-^^/U7^—/^M, 3-?aa- 20 

4 — ^ *f-/V7 =c ^/V-S, 2 - ^ ^/U— 3-^DU7x^ 
/^M. 2 - ^ 4 - ^ n p 7 x ^/H, 3-y^/U 
-4-^Dn7x^/Ul, 2-^ on -4, 
/V7=n—/VM, 2, 4-^^Da-l-t7f^S, 

1, 6 -v^ n u - 2 -^^/l^, 2-* h*i/-4 
-7/^xi 7^.^-zvM. 3- ^ Y^r-y— 4-7 /^^7 
^ -,1^ 2 -7/lo$-a-4 h^rv/7x^;VS % 2 

— ^/W^-n — 4 — ^ h *ci/7 zn^/WS, 2 — ^A^n — 
6 - ^ b^riy7 nL^/V-m. 3-7 /VOrv- 4- * Y*c-s 
7^^/UM, 3-7;^n-4-xh^v/7x^;H, 30 
2-?nn-4-y h^r^xr:/!/^ 3-^nn-4 

V*f7^—/VM. 2-t h^y-5-^nn7x 
^A'S, 3-^ f^rv'-4-^Pn7xx;H, 3—^ 
h^-6-^pn7x^/VS, — 2, 4- 

[0018] 4-^r / 3-^/y/H, 4-;* 

-J^A — 2 - t? y >Wg. 2-fc°y vvl- 40 

6-^/l-^-a-3-t o y 6-^h^v--3 

- t° y vvl^ 6 - * h * V- 2 - b° y v?/VS, 3-7 
y/l^S, 2-7y^l, 3-^^~/l^ 2 -^zn-yu 
M, 4-^f;^-3-fx^S s 5_ pi ^ / p_ 2 -^ 

^-/i^ 3 2 -^-/i^ 2-^r^V 

y/w^, 2-f7yy^i, 2-^y^tyy;u 

2-^yyfr/y/^ 2 — *y/^^yyy;u 

A"X* v'a^^Vl'fi* a -^/W^VvVl^ a, a- 

i/^f;^y^S, l -^^^/w^^/v-S, 2- -J- 7 50 
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^/V-S x 7/^7 y /l^g. 2 - * ^/l^Oiz/lsM, 

3- ^f/v^y^/H x 4-^f/i/-<y^;uS, 4-^ 

^/W^vvl-S. 4 — f y^n fcVW<V>vl^ 4-te 
rt-^^/U^^v^/W^, 4 - n -^dr'>;^yi/;Ul, 

4- n-;-/v^y> J ;vS x 3, 4 - v?^ ^vw^v^u 

3- > h^r^y^l, 4 h^v^<>vvV 

4- xF^^yi//Vl N 4 - n -^/l^^r v"< 
^S^g* 4 - n - ^^ V/Vt^r^y 4-n 

-y^/ut^^y^/vl, 3-7/^n^y^/vS, 

2-^nn/<y^l, 4- 
[0019] -g^ (1) X*i&t5frZ>fc&m\Z.%>\,^X, 

A, :fcJ:tfA 2 fi-^ix^tt^lc, g&£fcte5fc@&o 
T> h^ir^i^f A^£r^U F, „ F 2 ^J:t5F 3 li 

S^-To Ai , Ai , Fi , F 2 ioil/Fa tf* 

Ltfi, mtUX. 

[0 0 2 0] A1.A2.F1, F 2 *S£XfF 3 

x 2 o^^y^ ur^tffc^n^v^, li:^, 

tL\ttW$k<DT > h7ty- l , 4 -v?-T/W 

fcfl^g^OTV h7±>-~ 1 , 5 - 7^ 
fciiTteg^OTV h7±>~ 1 , 8 -^/^ 
tzteTfcm&nT^ h^ir>- 1, 9-^/^/1^ 
fcfi^g^OTV b7±>- 1 , 1 0-v^^/U 
^tzte^W&VT^ b 7-Z>-2, 3-i/^/ls 
^fcfi^g^OT^ h 7-t>- 2, 6-^^/1^ 

^fcii^e^orv h7ty- 2, 7-^^/1^ 

^fcfi^^^OT V h 2, 9 - v^^/U 

^fcfi^fi^OTV h 2, 10-^;^ g 

S^tlttf^Ty h^ir>- 9, 1 O-^/V^T* 

1, 4-is^M 
5 - v^-T M 

7 - v^-r /i-; 



1, 
2, 
2, 
9, 
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l , 6 - iy^C/i-m, W&itfc\ttWM<r>y /^ 

-2, 7-vMV^, a^^^c^M^^^/l-^l/^- 

Xi — A i — F2 — X2 

Xi — Fi — Ai — F2 — X2 

X, -A, - F 2 -A. - X 2 

Xi — Ai — F 2 — F2 — X2 

Xi -A, -A, -Fa -X2 

X, -F, -Ai - F 2 -A2 -X 2 

Xi — Fi — Ai — F2 — F2 — X2 

X, -F, -A, -A, - F 2 - X 2 

Xi — Ai — F2 — F2 — A2 — X2 

Xi — Ai — Ai F 2 — A2 X 2 

Xi -Ai -Ai -F 2 -Fa -X 2 

Xi — Ai — F 2 — F2 — F 3 — X 2 

Xi — Fi — Ai — F 2 -A2 — F 3 — 

X, -Fi -Ai -Fa -Fa -A 2 - 

Xi — Fi — Ai — Ai — F 2 - A 2 — 

X, -F, -Ai -Ai -Fa -Fa - 

Xi — Ai -A, — F 2 —Fa -A 2 — 

Xi — Fi -Ai - F 2 -Fa -Fa - 

Xi — Ai — Ai — F 2 — A 2 - F 3 — 

Xi — Ai — Ai - F 2 —Fa — F 3 — 

Xi — Fi —A, — Ai —Fa —Fa — 

Xi — Fi — Ai — F 2 — F 2 — A 2 — 

Xi — Fi — Ai -A, — F 2 - A 2 — 

Xi -Fi -Ai -A, -Fa -Fa - 

Xi — Ai — Ai - F 2 — F 2 — A 2 — 

Xi -Fi -Ai -Ai -Fa -Fa - 
[5t*K Ai , A2 , Fi , F 2 . F 3 , Xi 3oJ;tfX 

2 is— /Kit (1) oa^trac*!**:*-*-. ] 

^tlh(Omm<O0^. #£L<I3U (la), (1 
b) , (1 c) , (Id), (If). (1 g) . (1 
i ) . (11). (lm) , (In), (1 r) . (1 

v) &£xf (1 y) xm&tizmmx&v , xv&tn, 

<I3\ (la), (lb). (1 c) , (If), (1 
g) . (li), (lm),^(lv)fi^ 



#H 2002-154993 
18 

ic»*u<fi, a»*^tt*asi<o7/^u^- 2, 7 

[0021] — *5fc (1) -e^$^Sft-&*Jcioi^T, 
j. m&^tfntioifefctel £S U k&JitM til £ 

j + l+ntf*2-C&9, k*SlT?fcD, m^0t^5, 
*3j:T^©j , mio^^n^O-efeO. k *5 «fc tM # 1 
*>S*&**lf t^5o -IK* (1) -C*c£*L 
Sfc^te, 3. k, 1, m*5j:tfn<0ffiKJ:»9«T0> 



(1 a) 
(1 b) 
(1 c) 

(1 a) 

(1 e) 
(If) 
(1 g) 
(1 h) 
(1 i) 
(1 j) 
(1 k) 
(1 1) 
( 1 m) 
(1 n) 
(1 o) 
(1 P) 
(1 q) 
(1 r) 
(Is) 
(It) 
(1 u) 
(1 v) 
(1 w) 
(1 x) 
(1 y) 
(1 z) 



X 2 
Xa 
X 2 

X2 

Xa 
X2 
X2 

X 2 
A 2 
F 3 
F 3 
F 3 
F 3 
A 2 



-X 2 
-X 2 
-X 2 

-x 2 
-X2 

-Fa ~X 2 



«3g"C*>0, $^^»*U<tt. (la) , (lb) , 
(1c) te£Tf (lm) -CSSttSfllig-CfcSo 

[0022] £ £>lc, — tKA (1) T-m£tiZ>lk£t%o(D 
#i£l,i<^mb LTI*, TIB— «5t (2) , TIE— JKA 

(4) fcit/TiB— «s; (5) x-mztizfc&m&mf 
lit 1 1 ] 
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^r/VS^It, X 2 o 1 ~X 2 2 4 fc^fr^ftl&AHC^ V\ ) 

tk^^-, ^n^v^, mm. ^^tLnm^<oT/u uti 2] 



*40J 




(4) 



i c>4 x «» 



*421 ~420 

r 4 1 -r 4 4 te^n^a$jj&tc N 

SSr^U X 4 o 1 —X 4 2 2 te^n^*a&3£U:, 

m, mm, ft&^tzte^cDT^^^i/m. m^t^ 

/^Sr^T, ffiU R4 , ~R 4 4 ioJ:t^X4 o 1 —x 

4 2 2 n/y h y /^^oXx^y/^u=- A-^-eteft 30 

v\ ) 

[fU3] 



(5) 




set 



40 mm 



mm. ^*fci^^<DT/w^/^s. 
fcmm*. ^nyyg^ mm. ft^tznm^T/^ 

y— a-s^-To i&u r s 1 , r 5 2 is^x* o 1 

v\ ) 



[0 0 2 3] -jgS; (2) , (4) *5j:t/— ^ 

(5) ^SttS<k-a'«?{C:*5V>-C, R 2 1 N R 2 2 A R 

4 1 ~R 4 4 N R 5 1 te£TJR 5 2 tt^ft-CTUEil&fc* 

*mm*. bms, »tt*^fct«*<or^^*, 

7 flU R2 1 , R 2 2 , R 4 1 - 

R 4 4 N R 5 1 toXTJRs 2 teTV h y A-Si^U^A- 

ti/=/vStn*v\ ft. ry— A-s^te, :7^^a- 
cn^/vs, try ^xft^o**«S3^#aixs:*i- 0 

R 2 1 ^ R 2 2 x R 4 1 ~R 4 4 , Rs , ioJztFRs 2 

6—12 (DW%&~£tL n^lBM (D 
^*ik4-l 2 0g&£/cf2*g& 
Olil^ffiS, fe5VMigi»7-12<Dl«t 

fcte5fcg&T^A^A^T-$>*9, $e>K:#£L<te, * 



1 — 1 6<Dmm. ft 

6 — 2 5<£>g^£fc 
3 — 2 5COg^£ 



2 1 



R 



2 2 



R 



4 i 



50 



R 4 4 , Rs 1 *3j:tfR 5 2 <D^ft:0iJ£ UTte. 

SfcliX. *5J:15X2 O^flcffilt LT^tffcffi^ 
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[0 0 2 4] — «5t (2) , -*5t (4) iBil/-^ 

(5) x-mztizfc&mz&^x, x 2 o i — 

X2 2 4 x X4 0 1 X4 2 2 ^0^0^X5 O 1 **** X 

2 0 1 X 2 2 4 % X4 0 1 ~Xl 2 2 ioJCTJ^Xs 0 1 

[0025] X2 o 1 ~ X 2 2 4 x X 4 o 1 ^X-i 2 2 

fciifXB o 1 -x 5 1 6 te. »*u<f4. zk^H\ 
or/pa*^ s**i-24©i*r^i, 

1 — 1 00 rim »tt*fcttSjR<or^=¥/^s, 

mm 1-20 oa&r ^/s, 6 — 12 

tc»^U<«, zkifijl^ ^nyyg^ l - 8 

[0026] X 2 0 1 ""^ X 2 2 4 N X4 O 1 X 4 2 2 
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ifcitfXs o 1 ~x 5 1 6 olWJtttli, tK^I^ 
T\ £fcl*X, *5«tt/X, OI*^^: UT^ff^ny 

[0 0 2 7] (2) T^^tt^^^^^^T. 

#*L<«u X 2 0 s ioJ:^X2 , 4 ^Npyy^, 

frZik-S-yd, to£l£X2 0 1 N X 2 0 4 , X 2 0 6 . X 
2 O 9 % X2 1 0 x X2 1 3 % X2 1 5 ^Ottt/X2 1 8 

&7kmm*s ^ny^n^ sal ^^tc^m^T 

/u^/ux. Kff. »S*fc(il«07^a^v'It?fc5 
mm. M4fclii^7;p^^l, 

[0 0 2 8] — «S (4) T?*StL5{t;-&»^*3V^T. 
20 »^b<fi. X 4 1 5 , X 4 i 6 , X 4 1 9 *5j;u^x 

4 2 2 as**!®^ Aoyy®^ Kgu »tt*fcri« 
[0029] — «5t (5) r-^snsfti^^v^-c, 

lll«(07/^/H, E«L »8*tttStt07^3df- 

"a*^? x 3o cfc X 5 0 1 x X5 o 4 x X5 o e 3o <fc X 

30 «^7/v^/H, fiigL ^^^/cfi^^or^^^v' 
urn. i^T^^fe^tf^c 

[0 0 3 0] 
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n-C8H 13 



[0 16 8] **KtC«S{b^*Att, #£L<fi, 0rj 
/Tj^Wf A-l-A-6 0, B-l-B-60, C 
-l-C-45, F-l-F-40, G-l—G-2 
5, I-1-I-45, }o£X$M- 1 ~M- 2 5 T*^£ 

ttSfl^WrffcO. <£9#£b<H «*fll**«»A 
-1~A-60 N B-l-B-60, C-l—C-4 
5 X F-l-F-40, I-1-I-45, *5j;t*M — 

l-M-2 5-e*stbS^*t?*>«?, £<btc#£L< 

A-l-A-60, B-l-B-60, C-l—C 
-4 5, 5o<tt/M- 1~M- 2 5-C**ixSft-&ifet?*> 

fc#-e# 5. -r wfs 
/^^^Aft^ft wjitf, ^h^^r^ ( h y 

<D#ftTT-&££i*r£ [OTxtf* Chem. R 

ev. , 95, 2457(1995) ^fS^CO^-fe^#%^"f 5 C £ ^T* 

Xi - (Fi ) j - (Ai ) k 

Y 1 — ( F 2 ) I — (A 2 ) a, 

[_h^;^, A, x A2 „ Fi , F 2 . F 3 x Xi . 



£r x /ND^y7/Pti/y»^ Witt, 

30 ffc^* [011 XL«, Th7^ (hy7x^/W7t^7^ 
V) ^*7^^, (fy7x^7^-^7>fy) s< 

^V^J^WyJ K] *3<tt/*S WJilt KIM" h y 
T"?SJS£ii:5 Chem. Rev. , 95, 2457(1995) \C 

[oi6 9] *38Wfc«5— (1) -es^^nsft 

£ 0 -r^*^. fci;ttf* tib— jka (7) xmznz* 

40 9»{b-&**. TIE— (8) T^^Sfb^i^ 

ffilx.tf, '*7WM*&m ^h^** (hy 

(«ittf, fiiBW- h y ^8***-*- h y h y 

/V7 ^ y) O^^TT^^^-dT'S Chem. R 

ev. , 95, 2457(1995) KmWL<Djjfe*&3%\Z.~r 5 C <b ^Tr 

-B (OH) 2 (7) 
- (F 3 ) n -X2 (8) 
50 X2 % j , k. K m}o£Xfn& > — ( 1 ) <D 



'a' 
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(8) fC^T. Yi i^oyygf^i, &£L< 

[0 1 7 01 -iR* (1) T?*S*t5{fc-ft*r±. 

ffilx.li. TI5-jRS (9) -e*Stt-5ft-&*Sr. TIB- 
«5t do) ^S£;h,a***fl^*fc* ffiJx.fi. »<7 

CffiJx.fi. 7* Y?** (by7x^;V7t 

X i — ( F i ) j — (A, ) k -Y 2 
(HO) 2 B- (F 2 ) i - (A 2 ) 
[JijfcfK Ai . A2 . Fi . F2 . F3 . Xi . 10 
X 2 . j. k x 1, mfcitfntt, — «S£ (1) 
^PCl^iU Y 2 te^nyvj^&^-f) 
-*5fc (9) fCio^T. Y 2 fi^n^Vj^Sr^U # 
£L<li. 8M?JD5W-, Hl!fJPiH\ a **JHT-4r*i-. 
ft. (7) (10) 

ftfi, ffilx.fi. — (9) teJ:t^— (8) -e^S 
ft^fl^ftK:, ffiJx.fi. n-^/vyf^A, ^n^;/ 

[0171] £7c. — (1) ^StLS{b-&«705 

ib, a, ^g^f C (i^gg|or> h7ty- 9, 10 

-i^/i^T-fc£fl:^fi. ffijx.fi. OT^&lCt^ 
»5gi-5^^d5"C#5 0 -Tfcfc>*>. ffiJx.fi. — JR* 
(8) *5j;t/TIE— JR5S (11) T'S^tiSl^il^, 

ftix.fi. n-^/uy^*^ 

**rnME-e* 6 y ^*ft;-&**fcf4^ y /nasi 

htiZik^m*. at (ffiJx_fi. s *ftak*S) 30 
T. R*^f«ftt5ri:ia^ (1) -CSS 

tlZK&QHD?^ A, ^f^fc(j:*fj|(07yh7 
ir>-9, k^5 1 XfoZfc&Vo 

Xi - (Fi ) j -Yi (11) 

[Ji5£4\ f, , x, , jsj:rr j fi. — «j£ (1) 

— (11) ic^s^r. y 3 f^oyy^^t, 
»*b<fi, ift*JS^, a**lS^Sr^-rp 

—IRA (8) *$J:tf— «5t (11) t* 40 

*Kfez^xmhtiz>tt&m*. m (ffijx.fi. aDft* 
(1) "c*stt5-fk'&«<o5*>, a, dSK«*^tt*a 

[0 1 7 2] *»Wl!l«5ft'&4fcAtt, #^^if?ffi^ 
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» ^7^A^D7>f K] isiU^jfiS (ffijx.fi. Kl£ 
<D#ftT"C£:jS£-££ CffiJx.fi. Chem. Rev. ,95, 2457(19 



(ffiJx.fi. h/i^W*^<D^#|fi«ft:**ai* 50 



(9) 

- (Fa ) n -X 2 ( 1 0) 

[01 73] *&w<Dmmm&ftytm*\a^ *mw\z 

^. iiit. — 4>&<£fc— ao*w» 
^mAmmm&miz^thxzZo ffijx.fi. 

^tc^oTfi. E?L^Atft3ISi3j:05^aA«lS6So 

tsrttt^^ ^fc. lEaftAinasji, t^-aAi 

iHg*3j:tm^^^tt^tt<7>gfi. -llltfcot 

[0174] ^m<D^mm^ytm^\c^x . 

M^«5^ftAtt, jETL^ASI^^. ^Tt^^fc 
fiS^AII3lfi8;»J-fflv^5rtiS»*U<, jE?L?£A 

mj^ft^f-i^Tfi. ^W^ftS^ftAtt, m 

mm<D&mm&&%m?<DMf&ti,xte. mzmm-tz 
t>or-fi^<. ffiix.fi. (a) mm/iEiuzAffimm/ 

(B) B«/^?LffiA«&aia/jS*B/|ft«S*^F ( 
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2 0) , (C) Bffi/3SftJf/m^&Afi6^/I/ 

(i3i) , (d) mm/&ytm/mmwm* ( 
tzAffimmT*m^Ast~m<Dm^x*&z> ce) mm/it 
m/mmmm* (msm) t-tz^th-?zz 0 (d) 

b^ts, t*j;ttf, (f) jEn&Amm&ft. 
mmiz&ftts^tzmvm^ (mem) . (g) jeh&a 
mmmmnzittzmnm* (&7ia) , (h) 

[0 1 7 5 J ^f3^^m#^^:m^-^CjoV^T^i, c 

ytmtm^^Ammmt<om^ myttfLfrtm^-tz Am 



m%%m^<omm*£. (a) mm*, (b) ®* 
*, (o s*^, (e) (f) mm*. 

(g) ^*^*fera (h) mm^x&v, Zhicm^L, 

(a) (b) mm*. (c> s!*-^ 

(f) mm*, *fcwt (h) m^t-t'^^o *&w<d^ 
m&ytm*k^xtL mz.i£. mac^t (a) 

aAiiii, 6 was, 7tes$i£r^-r 0 

[01 76] *»WO«JHS3t*^tt, Stt l tc3E^£ 

>\ ^y^f/M^^yu-h, ^y^ntvy, #y 



5r£fctr£5 0 iS2tttf^ J£Kffttt*§lj£o;*: 

/K ^7V^!)A, '^V^A, ^V^xV. 

»ft;ffi«B, ito W^A-f^y'tw 



( 148 ) !&m 2002-1 54993 

294 

10 -5*5, — 5-lOOOnmtl £t>fcP:i:L< 

fi, 1 0-5 0 0n mSfl[icaa:^"rSo jE^L&Afifc&Jf 

te£xf&A£titt^*mmi-zmm*^z4t<& 

[0 17 7] IE?LaA^Sfi, *»W ft-fr* A 
*5 J: XI/ * fiflfto jE?LttA*iS«IB fcfi-T 5 fc-g* 

h y r y -/ur 5 
20 mmtt. ^y^7yf^ ^y^^^u^tr^uv^ 

[0 17 8] *3gM^C*3V^-CfflV^S^aOJE?LttAttSI« 

(Mz-tt, 4, 4* -t*^ [N-^m=i/W-N- (4" 
-^f/V7x^;v) tr^^i^yK 4, 4 ' -tf 

30 ^ [N-^o^/P-N- (3" -^f;l/7xn^) T ^ 
/) \17 4, 4 ' -tr* CN-^zn^yl^-N- 

(3" -^F^r^7x^V) T^y] fc*7^i^/K 4, 
4 ' -tT^ [N-^oi^/W-N- ( 1 " -^^^/U) T 
^ 7 ] tr^^^yu, 3, 3 ' -v^y^/W-4, 4' —If 
X [N-^^^A'-N- (3" -^f/U7 
y] tT^oi^/K 1, 1-b^ [4' - [N, N-is 

(4" -y^/W^^^/U) 7; / ] ^m^/W] ->^a^ 
^ri^V. 9, 10- tf ^ (N- (4' -^f;V7x^ 
/P) -N- (4" -n-y^/P^in^/W) T> 
40 fyhl/y, 3, (N, N-^7i^7? 

y) - 6 -y^^/wy^-r^ h V 4-y^/p- 

N, N-t*^ (4 rt , 4 ' " - 1'^ [N* , N* — i/ 
(4 -y ^/U^^i^/U) T^y] t*7ir:;V-4 — < 

/v.] y n, n ' -tfj^ [4- (^7x^7^: 

y) ^^^/H -N, N ' -v?7x^/l/-l, 3-v^T 
^y-<>-fef>. N, N ' -t*^ [4- (^7x^7^ 
y) -N, N' -^7x^;U- 1, 4-v^T 

^y^v-tfv. 5, 5" -tf^ [4- (tf* [4-y^ 

/V-^^^/W] T ^ y ) :7i~A0 -2, 2 ' : 5 ' , 
50 2" — 1, 3, 5-hy* (v?7x^ 
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A-TS:/) -<>"tf>\ 4, 4' , 4 " - h y ^ 

/w</y^/v) Mj7i^/vr^y, 4, 4' , 4" - 

hy* (N- (3"'-^f/V7x^) -N-^^n 

;ur^y) hy7x^/wr^v, 4, 4 ' , 4 " - h y 

X fN ? N-lf^ (4'" -tert-^^A-lf^^x^W- 
4" — f/V) 7^;) h y 7xn/U7 * >\ 1, 3, 5 
- hV * [N — (4 ' -i?7x^7^7x^) - 

Tf*:<Dm^&. y -N-fc'xvi^/w*;/— 
£F£LV\> 10 
[0 17 9] *&mK&%it^mAbfe<DlE^&?M%i 

\c&#)Z> ^ m\^%z> a (ornate % 0£b<f*, 

0. l-4 0li%gg^iMt6o 3£3tg4(2, jE^L 

t°u summit. &9as&mft&m 20 

D^y^v?xy x ^y^7x^>^ o^f^xy, 
9, 10-^7xxyl/7yh7ty, 9, 1 0 - tf ^ 
(7xx/Wx^x/V) T>h7ir^ x l, 4-tr;* 
(9' -ir^xi/VT^ h^ir^/l^) >\ 4, 4' 

-fcT;* (9" -xfn/^ry h ^i?xi/W) fcT^zuxi 

/y^ — h) 7;^;^^, tr* (lO-^y/[h]^r 

/y/7-h) -<y y 2- (2* - t kp^7 

^-/U) ^^y^^rf-;/— 2— (2' - 1 
KD^^^y^SM, 3-kKo^>77^ 

oMi&jfi, 5 -t KD^^77^y^y y 5 

ft^ft: [flitf, 1, 1, 4, 4 --r h ^:7^xi/W- 

1, 3 4, 4* - tf ^ (2, 

xvufxvU) fc^zcx^K 4, 4 ' -t'^ [ (1, 1, 40 

mft im*-&. ^y>i, *-^y>-6, ^y>7, 

^■7yy30, ^^yyi06, ^yyi38, 
yyi 51, ^-7yyi52, ^vyyi53 x ^ y 
y3 0 7, ^!jy3iK ^y>3i4, ^y > 
334, ^vyy3 3 8, ^-^y>3 4 3, ^^yvs 

00) , tf^vR^ff [fl»J;ttf* DCM1, D CM 

(Q) 3 -Ai 

(Q) 2 -A. -O-L 
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2] , ^iJ-Wft^ft CWx.tf. W^i/yK) , -< 

mtt. #V 7xxi/yifxi/yi5j;^o||i^ ^y 
t*7 x x t*x i/yfc J:^<^)g^ #y* — 7 a: 

isis&xtttDKmft. ^y fxxuyt'xuyioii; 

[0 18 0] *«MO^«S**5t*^^*5V^rtt, 

fJ^f^:, $?^U< fl, 0. 0 0 1-9 9. 9 9 911% 
J: { 9S 1 *U<fi. 0. 0 1 — 9 9. 9 9 Ii%g 
£ibtC#£L<f3:, 0. 1-9 9. 9lt%Mi- 

J. Appl.Phys. ,65, 3610(1989), 5 - 2 14 3 

u< f±, **tt#«84fe««#*^«:H9iBo h y r y -/i- 
fcf± h y r y -/i/7 ^ yRS*w tt, *mm\c&kz 

1£&V0A&^ $?^U<fi. 0. 0 0 1- 4 0lf%i 
S> J: , 9« 1 ^u<^, 0. 0 1- 3 0li%i^ 
$?*b<fi:. 0. l-2 0li%S«ffifflt5o 

[0181] *&m\z»z{k&pfoAk&m+zftft&im 

yy7- hSB^^^-r^^^^T/u 

m^ltll (a) jRS (c) X* 

(a) 

(b) 



( 
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Qnw&s-*; y y 7— hBMfc^&su o 

(Q) 2 -A, -O-Ai - (Q) 

[0 18 2] «3fctt«IAMW«)A«ffl i UTtt, 00 

h y (8-^/y/7-h) t^^^a, h 

hy* (3, 4 -v^^vv-s-^y y y7- 
h) r/i^-*^ hy* (4, s-i/t^/is-s-* 
y v y 7— b) t/v^^^a, b v * (4, 6-v^y^ 
/v-8-^yyy7-h) ta-s = b** (2 -y 

f/V-8-^/y/7-h) (7x/7-M 

tr* (2-^f/v-8-^yyy7-M (2- 
^f^7x/7-M ta^?^, if* (2-y^vw 

- 8 -3c y V / 7" b) (3-^f^7i;7-F) T 

A^^i^ t*^ (2-^f/u-8-^;y;7-M 

(4-^f/U7x/7-M TA^ — S^ t*^ (2- 

y ^a- s-^-y y/7-M (2-7x^7x/7 

- b) T/V^^A, tf* (2-7^^-8-^^/ 
7— M (3-7x^7x/7-F) TA^^A, 
fc^ (2-^yU-8-^yy/7-F) (4-7x^ 
/V7x;7-h) TA^ — ^ A N (2-y^vW-8 
-^/y/7-h) (2, 3-^f/U7x/7-M 
T A fcT* (2-yf/U-8-^r/y/7- 
h) (2, 6-^f/V7x77^h) T/V^^A, 

(2-^^/1 — 8-^/y/7^M (3, 4 -is 
^f;U7x/7-h) TA^ = (2-y^A^ 
-8-^7 y/7- h) (3, 5-^^7x77- 

h) ta^<> a n tr* (2-^f/p-8-^;yy7 

— b) (3, 7— b) TA* 

tr* (2-^^/W-8-^r/ y l>) 

(2, e-^x^xy^-F) ta^^a, tr 

* (2-y^/i>>-8-*-y v y 9—b) (2, 4, 6- 

hy7x^7xy7^F) T/l^^^A, If* (2- 

yf/w-8-^yyy7-M (2, 4, 

/V7xy7-h) TA^<>i^ b'X (2-^/^-8 
-^/y;7-M (2, 4, 5, 6-7h7^f/V7 
x;7-F) TA'S — tr* (2 -y^-sV- 8-*c 

yy/7-h) (l-t7f7-h) fc* 

* (2 8 y y 7— h) (2-t7F7 

— b) T/V*z=.&J*^ tf* (2, 4-i^3vV-8-3f 

;y/7-h) (2 -7 ^=-jv-7 ^ y 7— H ta^ = 
tr* (2, 4-^^-8-^yy/7-F) 

(3-7x^7x77-h) 7/V5= tf* 
(2, 4-^f/V-8-^7 (4-7x 
^7x/7-F) fc** (2, 4-v>y 

f^-8-^yyy7~M (3, 5 -ity ^/vy 

^7x/7-F) T^^^A, tf* (2, 
A— 8 -=¥7 y y 7— b) (3, 5 -v^-tert-^^A- 
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^tefemwt 6-24 <&«toK*s«r*i-) 

(c) 

7x^7x;7-h) T/^-^A. tf* (2-^^ 

/v-8-^;y/7-f) ta^~#a- m ->*-3ry- 
tf* (2-7f/v-8-^/y;7-M r/^;^ 1 ) 
a s tr* (2, 4-^f/u-8-^yy/7-M r 

A-^ - -^-^ry-tf^ (2, 8 

-^yy/7- b) ta^^-a, tr^ (2-y^/w- 
10 4-xf/v-8-^yyy7-M ta-^^a- M - 
t^y-t'^ (2-yf/u-4-xf/w8-^yyy 
7—b) t/^^^^a, (2-y^-A-4 -y h^r 
8 -$ry y y 7— b) 7/^^^-/i -t^y- 
if* (2-yf;v-4-y h^v^-8-^y yy7- 

h) 7/K fcTT. (2-7^-5-^77-8 

-^y yy 7— M TA^~*A- M -;?j-*y-fcr;* 

(2-7f/V-5->77-8-^7y7 7-h) TA- 
S^A, \C7 (2-y^/l — 5-hy7;^n7f^ 

-8-^yyy7- b) ta^ -^v-t* 

20 7. (2-7f;V-5-hy7;^a7f/V-8-^7 y 
y7-h) 7A^~!>A£rW5vL t^tfSc 

[0 18 3] S^FS£A<aS6Stt. *«W^««ft-&*A 

WSt^Jgifrtt [«*tf. hy* (s-*yy 
30 y y 7 — s) ^y y ^ a, 5-tKo^r'>77^y^ 

y y 5-tKn^>77^7/>;^^ 

4K) > t^tv?7/-/Hi<$ 1, 3 -If* 

[5* - (4" -tert-7'f-/W7x^;l/) — 1' , 

3* , 4* -*#*^ry— A— 2 ' ->fA-] -OHe? 

» „ bvry—^mmi^ mx.&* 3- (4* -tert 

-y^7xn;l/) -4-7^^/1^-5- (4" -7x 

^7x^/u) -1, 2, 4-Fy7/-/v) . hyr 

*y^»*ff, v^7x^yym ^Fnf^7 

40 ;vt^yy|li#, ^tr^^^^-f MBWflO ^ 

[0 18 4] «^lui5{k^A«(Ol^ASi^ 

0. 1 ~4 OSffl:%mS{c:^M"r^o #3&9§l£*5^-C, 

*^^i^s{t:^«?Ai:^r«a^^ tufa- 

(a) — (c) ■e*six5fls'fr«] zmmi, 
50 s^aEAfls^s^^-rsr 



( 
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v\ iS^tsisw^Li:^ #J;U;f> y^* 
a, y^^A->r>^^^^> thy «>a, -?-hy* 

^a^, v^yy-f hmm*mfz>^t&xzz> 0 c 
y^^rr/^ ^7**— >r^*^t*— j*mt£}?<D 

lOOOnmtg, J:?)#*L<tt, 10~500nm 

[oi8 5] ^mm^mm^mytm^-^^^x 
/§-?*> 0, j^s^ixi*, jEdFL^A*iaia*T?fcSo 

^ jE?L^Att36S*^i9— Jd'&^rS^Tfc 

3S*«ffiSr^-r^«^aA«26«) ^^fc^T^T 

*£*x£/f lETL^A^S) 

fl:<D 0 . 0 1 — 50 11% U < te, 0 . 05-3 

011%, <fc t>£?£ L< fS, 0. l-2 0lf%T^ 

So 

[0186] jE?L&Att2t/f , &%m. m^^xm^m 

3— o^-y^n— =7^7^ a7 ■ y^oif 
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&m&-rzm'&, M&MtKo&m*. mcm&-rz>h<o 

-CrttftV^^ 1X10" 4 P a gt^X^ TT\ 50- 

eootis^-hiag (Stasias) > -50-3 

0 0X:^&<Dm^.U^Xs 0. 0 0 5 — 5 0nm/se 

ft, jEjLmxmms. &ytm. i^aAiis^^^ 
m*. k^tt% MtTMt^c^a^ rem* 

Z^ft, <fc;-&»SrA*L^#2i5— hSrfiSamjafl[»J»b 

mjfU&b-rzo 

[0 18 7] jEJLaAHaSJl, «-7 L ffiA*a6Jl 

> N 7jfyni^^/w x ^yv/narfy, ^y^A-T^y 
20 K ^y^f/M^^yu-F, Tjfy^i— x/k tK 

y 3tey r ^ K, ^y-r * k> xKy r s k 

^ Tjfy 7* = u^tf=.u^*sJ:^©»»#. ^y^ 

»fflurfej:v\ &m*wm~rz>m 

40 xy L /i-%kmt&, ^a^y— /K ~? $ / — 

/V, 'OPS— jv^ ^^ri^y— /U, v^u^^riJ-/ — 

y =7— /w^^jg. i/^f/ux- tvK 

7h7kKn77y, v^^-^r-y-^, 7^y-/^^x 
-7^»S!t, N, N-^fMM7U\ N, N 
-^f;i/7t hT^ K, l-^f/u-2-t'oy K 

v. i-^f/w-2-^^/y^;y % v^^^/i-x/w 
50 t). »Wn^«l5 e 



( 152 ) 
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tfcSftfiffllcR^tS^ fc*st?*. — JKl-l*. 0. 1 
-5 0ii%^ #£L<W\ l-3 0Sfi%^ScO 
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#it»rtt*«»ic»ut (-si©*?- 

^^-TS^^fi, #^ttti:»LT) , 5-9 
9. 9li%gg, »*U<tt, 10 — 99. 9li% 

liurtt, 4**;iRj£t-£fc^^te*i^ — 5n 

[0 18 8] ffBL^CSl, »***»fc<Z> 

Sfc* ifc^Sr. A'7 7^y, at»^9 7>r^ i/y^v 

isv=—>mm. 3i#^^y 3-v»jB, Tjfy^^u 
/Ky^^^/K ^y*— a?*— k ^yr; h\ *° 
y ^ h\ jKyruv^; h\ y^^r^i-:^ ^y 

«t#7^, ftMiMb*, &mmt®s &mm.mim, 
oTt><t<. ^^swag-cfcorfciv^ mm 

[0 18 9] — ffi 

SE^»^*^i: UTffiffiStt5^ % S8KKU9«>X^ 

/^^5,^iSi^ott)J:<^ TFT (Mh 



7^^^^) §J> MIM y^/u-^y^i — * ^ 

[0190] ^JS^J 

10 0>T?fiftir\> 

Kagfcl 1 «^flS-fr4fc«* A - 5 

O-^^^A-TV h 7tV3 . 3 3 g N 
9, 9 - ^f/U7/^l/y- 2 — f/l^£^2. 3 8 

g, K8thy?A2. 1 2 gio £1/^ ( h y 

V ( 1 0 0m 1 ) ioJ;U^*: (50ml) $>X5&fmtom 
20 h/U3ivSr*a£Te*bfc«, SMS* h/i^^fcT-fe h 



C3 



&M&<0&MibVX2. 18gffc e 
Mi##f - m/ z=446 

7CiS£#*r : (C 3 5 H 2 B tl/T) 

C H 
ff-gffi (%) 9 4. 1 3 5.8 7 
^Slfi 9 4. 2 0 5.8 0 

M&2 5 O^-b 

1^, -Oft^feli, 3 0 0t, 1X10" 4 PaCO^# 
30 T"C#*Ufc e 

(h/^^tf 1 ) 3 9 0 nm 
[0191] Simm 2-62 

9, 9-^f;v7/vtuy-2 — f /w^^K^rS 

40 X^L,ti 0 -£tc YjV^^tpOtyL&mX (nm) t>0H*r 

[0 19 2] 
[^1] 



( 153 ) 



303 



#dfl 2002-154993 
304 



si 














(nm) 


2 


->^;W7jc:^V) 7> h v 


9.9— 2 — 1 JVlFvBE 


A- 6 


3 9 0 


3 


9- 10- (4* -IfJl,7iZJV)7>h7 
-fe> 


s.s-i?;*?*:?**-^-! — fJl^7ft 


A— 8 


3 9 0 


4 




9,9-5»^iKMW*V'>-I — f/V*Sft 


A- 9 


n #v A 

3 9 2 


5 


9-7'P*:-10-<4' -ttri- -79- A7 x.zm>)T 


9.9-^X^7ilr^-W>-i — IWVtt 


A— 2 1 


3 3 C 


6 




7-ttH-^7x-Ara;) -9,9-£?*7^7 

IV^l' S ~* 1 /kJj^vBE 


A-l 3 


3 9 2 


7 


(4'- (H-^x-^-F-d"- 


9,9--7pt-?Ml>7pVa-l'>-2 — fiVafcSft 


A— 1 4 


3 9 2 


8 


9- "/D^-IO- (4' -Xf^7x-A-)7> h 5 
-t> 


9, 9— yifJVy^Tk/- * — *f /I'JKvBS 


A— 1 7 


3 9 0 


9 




9. 9- S J l-'f-fcy 2— < JVap'TW 


A- 1 9 


39 5 


; i o 


(4" -7x^7i-W7>f 


9. s- s> * nv? >V* V >- 1 — f JWs^B 


A- 2 1 


4 0 2 


1 1 


9-yp=E-10- (I , -7i-^7x-A')7>f k 


9.9--7>t^7^^>-2 — f/M^tt 


A- 2 3 


3 9 7 


1 2 


9-^D^-10- C4' -(4'-- f V/Ptf;ir7x- 

;v)7x-;io 7>F*5-fc> 


% % S-*¥Hryfr*l'>-l — f^»?Bt 


A-2 5 


4 0 1 


1 3 


2. 3- -7 9- 7D =6 -10-7 x-*7 > h 
7"fc> 


9,9-3?^5 1 ^7/>^-V>-l — fflnftOft 


A- 2 6 


3 9 0 


1 4 


7ir> 


9. 9-5?^^A-7;^i^>~2 — r;u*c?» 


A-3 5 


3 9 0 


1 5 


9 - !/CH£- 1 0 - 7 x mi^T" > S 7 -te > 


9. 9 - S> 7 X —A 7 ^ *V > - 2 — f ;t 7ft 


A-3 8 


3 9 8 


1 6 


g-^n^-lO- (4" -/h + >7x-JH7>h 


9.9->?>^A7;M-U>-2-<JV*7ft. 


A-4 0 


3 9 1 


1 7 


g-^Pt-IO- C4' -n-T'pm+v'Jxr 
;t0 7>h7il> 


9. J-^WA*l^>-2-' f ;k*7ft 


A-4 3 


3 9 2 



[0193] 



#2 









9»*4fc^* 


(nm) 


1 S 


9-7ot-lO-(4'-teM-7~^;w**y7x:i 


9.9-V/(^7Jt*W>-2— f 


A-4 5 


39 3 


I 9 


9-7Dt-10~(4'-7**n7i«Ar)7>h 
7-fe> ! 


9, 0-^pt^^^^^-Z— 1 AfcVm 


A-4 7 


39 3 


2 0 


g-Tot-lD-tt" -n-^Di;mf7x; 


9.9-J?-a-7"D C^7*jM^>-2— f^*9 
ft 


A-5 3 


39 5 


2 1 


9-7Pt-10-(6" -pi h*is-l' -1-7^M 


9, 9 - 5? pi l^>- 2 — f 


A-S S 


3 9 8 


2 2 


9-7nt-l0- [«' -U'-n-'V^^+i/ 
7i=^)7iZ*i T> K^"t> 


9. S- pt^>V7A* 1' >-2-< ;|,jK«7« 


A-5 8 


4 0 0 


2 3 




9, » - J> - n -'<>5 l < n/7^ U> - 2 — f 
ft 


C-8 


3 9 8 


2 4 


9-7Dt-10-(9' -~7 3L-}V7fl, 


9. 9- ^pl^7^*^>-2— f ^*r-7ft 


C-1 2 


4 0 4 


2 5 


9 - 7a 10- (9' , 9' - -77 s-;l<7 ^ > 


9. 9- ^ > ^7 A* V > - 2 — f JW?*ft 


C-1 4 


4 0 7 


2 6 


9 -7n 1 9- (9* . 9' - i>7 x.Z.fr~7 to* \s > 

-r-r^>7>h7t> 


9 f n -^->;|/7AtU>-!-f >Ir*7 
ft 


C-2 0 


40 8 


2 7 


9-7D*-lO-7x~*7'>)«.^'fe> 


7-(B'.9' -^pl5- < H'7>JV^l^>-Z*-'f Jl0-9. 
9-i?pt^7^*l^>-2— f^Uf^ft 


D— 1 


4 0 5 


2 8 


9-7D*-19-<4* -n-'\**>A'7^.-jy>7 


T-(9'.9* -i>pl ^7/W^k>-r — f ;w-9, 
9 - ^ pl *7K7/M" W > - 2 — f A* 9ft 


D- 8 


4 0 7 


2 9 


9-7"nt-19-(4' - 7x-*7iZA)7> h 


T-(9'.9' -z?*J-\>-7fr*\s>-i — f ^)-9. 
9- 2? pi ^7/V* P >~1— f A,&QtOt 


D- 1 6 


4 0 8 


30 




T-{9'.9' ->?pl^7 J IV^-U>-2' — f JW-9. 
9- 5^ pl 9-^7^3j* V >- 2— Y ^r*9ft 


D— 3 1 


3 9 8 


3 1 


9- y P*- L0- 7x^V7 > h > 


10- (9' ,9* ->?pl?-*7JM-V>-2'--f MT 

>h^-c>-9 — ov*<?m 


E-l 


4 16 


3 2 


9-7at-10- C4'-0I.H-S?7a:^7ay) 


10- (9'.9* -i?pt5 i J^7^^>-2 , -*f A)T 
>K9'fe>-9->fA*'>» 


E-7 


4 14 



[0194] 



( 154 ) mm 2002-154993 

305 306 



* ■ 


1 


KM 








*»GSLfc 
(nm) 


3 3 


•-7~a^-10-(* - - 7x=A7i-M7>h 


10-t9'.9 , -^j*5 i A7;^l^>-2'-^^)7 
>F5-fc>-9--f/V*7**t 


E- 1 6 


4 18 


34 


I-7D* — 10— (! -7i-A7x-A)7>l' 


••-(•".»" ->'>^^7JV4-k>'-X' — f JM7 

>K^-fe>-9--r^*«?« 


E- 1 8 


4 14 


3 5 


J-7n*-10-tt ->h^i/7x-*)7^K 


>K7-t>-9--f^c7m 


E-2 1 


4 10 


« a 


S — 7* = ^ — !"-(«" — * - + 




E-3 5 


4 2 0 


3 7 


»-(r -a— F-g'.^-y^ji^/M-i^-j 

' — fJM-li-(4"-X?/l'7;E3Jl,)7> h^-fc 

> 


> F^-fc>-9-*f A*»7K 


F-3 


4 10 


3 8 




ji-(9'.9' -y/Ti^^^;^a^^>-2 , r /W7 

> S 5 -t > - 9 — f 


F— 1 7 


4 12 


3 g 


»- cr - 3- F-9" . 9' -^X^7Atl^>-I 
' -< Ar)-ID" CV-<H.H-x7x;z*7S/)7 
x=JI0 7>hrfe> 


>h5<fc>-9— f 


F-24 


4 D 8 


40 


1 — 3 — h — T— CS .9 — v>^-Jl'7/V3rU'> — J 
— f M - 9. 9 - 5?* ^ 7/M" V > 


18— (9 ,9 — ■i>* ! J-A'?iV*l'>-l —- f /I>)7 
> S7t>-9--f A*C7* 


G— 1 


4 14 


4 1 


-1 M -9. 9- ^f^7Atl'> 


10- (7* -H.B-S?(r-^-7^)7S/-9 , .9' 
-9— 


C-1 3 


4 14 


4 2 


1-3- F-T- C9\f"-i>7xr:*7*V:j-P>- 
1" — f/V)-9.9-77x^>7^tU> 


10- (9\ 9 1 - v 7 x-^ 7** V > -V - -f A) 
7>F5*fc>-9 — f Jl^^tt 


G-2 5 


4 18 


4 3 




io-(9".9' -^>^7J^4-^>-z , -- r /v)7 

>H5-fc>-9— f ^Jfc'?'* 


H- 7 


4 2 0 


4 4 




7- CIO' -<4"-X?^^7 jinJV) T> h ?*^>-9 
* — -9. 9- 57*5^7** k> -I— fA* 
9 BE 


J -3 


4 2 2 


4 5 


io-yu^-io"-(4'-^h*>'7xnjU)-9.s 


7- [iO , -(4'-xh*J>7i-;k)7>h5t> 
fAO -9,9-5?«?l?-A'7J^W>-I— f 
**7Bt 


J -2 2 


42 2 



[0195] [^4] 



*4 











(nm) 


4 6 


-C4" -Xf^7i-^)-9, 9' 


7-<9^9•--✓^^7^*^>-z , — f A) -9. 
9 - ^7 2— < ;W*«7« 


K-3 


4 1 6 


4 7 


lO-T'O^-lO 1 -{l"-t75 : A)-8 > 9'-t7 


7-<9^9•-5;^^/^7;^^■^>-2 , -<^)-9. 

9-^^7^^>-2—f;j,*»>ft 


K — 1 4 


4 18 


4 6 


- (4' -7i'^7x-;W -9, S 


7-(9'.9'-y^^7;^U>-2" ->f A-)-9. 
9- 5?^^V7^*^>-2--f ^^afj 


K-l 6 


4 16 


4 9 


■ — f ju> - 1 o- o* . 9* - 7)v* v > -r 


7- CIO* -7x^7>h7t>-9' — f Jl/> —9. 
9-^^^7^*W>-Z--f^*^K 


L — 1 


4 15 


5 0 


S - (7* - 3- K -9' . 9' - V * 9^7^* P >- 1 
1 — f JP) -10- <9* . 9' - ^pt 7fr7fr* v> -r 
-<iU)7> K^-t> 


7- CIO' -(2"-7x-JP7x-^>7>h7-lr> 
-9* -^f ( , V)-9.9-y>^*W7^^-U>-2 — f 
/l'^'7B*f: 


L-1 9 


4 13 


5 1 


9-(7'-3— F-»\9 , -y>t^jW7J|r^-W'>-I 
*-<JU)-10-(9".9"-^/^A'7A*k>-r 
— fJW7>h^-t> 


7- ClO' - (4 , -Xh^i/7x^7>h7t> 
-9' ->f ;U)-9.9-^^^7^U>-2 — f 


L-3 2 


4 13 


5 2 


10- 7* a - 10' - (9* . 9" - i?*T}V7)V* U > 

-r — r ^> -9. 9' - t?7>x u 


7- (9* .9' -y7C^JU7JV*l^>-2* — f A) -9. 
9 - >** ? 7^=M^ > -2 - -f «7ffi 


N- 1 


4 17 


5 3 


10-^at-lO' -(9".9'-77x-^7;Kk 


7-(9^9'->*7x^J^7;^+^>-z , — r;w- 
9. 9 - 7 3i— JV7 /v*-u->-2— f;^r7« 


N-2 4 


4 2 0 


54 


10—7*0^6 — 10* — (7" -R,N-?7x— ^75 y 

-9" . s" - v * n,* u > - r -< .rp) -9, g' 


7- [!0'-(4'-IfA7i^l)7>h7t>-S 
•7Bfl 


0-3 


4 2 2 


5 5 


io-7*nt-io' -(r.^-^y-jir^ik^^^ 

-2"-- f;W-9.9' -t7>XUiW 


7- CJ0 , -(2'-^75 L ^)7>f^-fe>-9' — f 
^) -9.9-5?>^iV7^UV-2 — f^Cr-ft 


O- 1 5 


4 24 


5 6 


lO-^at-lO 1 -(9'.9*-^X^7JV^k> 

-r -- f ;w -9. 9' - t7>x g ;p 


7- O0'-(4*-> h*->7x-Jl/)7>h7-fe> 
-9' — f/W -9.9-S?>9 i ^7Jl/^-U'>-2— f 


O- 2 1 


4 12 


5 7 


io-7i^;w-io' -(r -3- h-9".9* --^>. 


7- Cio" -7x-;^7>h7-lr>-9 , — f ;w-9. 


P-1 


4 2 4 



[0 1 9 6] 



( 155 ) %fM 2002-154993 

307 308 



*5 











Kitten j 

(nro) [ 


5 8 


l0-(4' -^x^il^x-JlO -10' -(r-3- K 


7- CIO* -(4"*7i-^7z=.jV)7>h7t> 
-9' — f/k) -9.9-^^7A-^W>-2— f 


P-16 


4 2 6 


S 9 




7- CIO' -(4"-/F*i/7i^)7>h9t> 
-8*— f/W -9.9— 5>*^7*s|-k>-2— f 


P-3 1 


4 2 6 


6 0 


io- (9*. 9* -s;>t^;^^*^>-J , --f jv>-i 

Z" — T Jlr) -9. 9* - \£T >* U 


7-0C-7X— ^7>h7t>-9'- r;w-9. 
9- ^i^;^ u>-2 — r 


Q-1 


4 2 6 


6 1 


10-(9'.9* ->> X ^JV7 2* -</V>-t 
0' - (r - 3 - H -9" , 9' - 5?* ?)V7frzt V > - 

z" -- r ;w -9. 9* - tr u * 


7- Cl0 , -(4"-n-^n'7i— r/)7>h7-b 
>-9' -- f JlO -9. 9-3**^*7 /WfrU^-Z- 


Q-6 


4 2 6 


6 2 


10- (9*. 9' -•✓^^;P7^*U>-2'— f /v> — 1 
0 , -(r-3-H-9',9 , -^^7/V*W>- 
r - < Jl^) -9. 9' - \L7 >X U * 


7- CIO' - {4"-/h*y7i-^)7>h7t> 
-9* ->OlO -9.9-5?^^7^*W>-2— f 


Q-3 1 


4 2 4 



[0197] wemm e 3 m^t^m^-B - 1 <n\t<$ 

1 0-7x^/VTy h^i?>-9--T7l^^5. 9 6 
g, 2, 7—^3— K— 9, 9-^f/V7/Vtl/y 
4. 46g, SSthy!)A4. 2 4gioJ;t;r h7=¥ 
^ ( h y 7 ^^-fl,?* 7**7 4 ^) ✓^v^-^O. 70g 
& hsl>3L> (10 0ml) fcitWc (50ml) *pX5 

/W7J7 A* h^T7^ — : "C^L 

fcT-feh>'«>a-&»jKJ:?>Hft»U M^it&yo B - 1 

<Dfc&m*n&<0&& t Lt 4 . 8 8 g #fc 0 
Mffi##r : m/ z=698 

7C^«T: (C 5 5 H 3 8 ttT) 

C H 
(%) 9 4. 5 2 5.4 8 

msm (%) 94. 5 6 5.44 

m&2 5 ot^JL 



r<^>f^^fi, 3 0 0t, 1X10" 4 Pa(D$kft 

SSMXffi:*: (h/t^n^) 4 2 0 nm 
[0198] M^M 64 — 99 

3\Z.iS^Xs 1 0 -7x'/l^7y h7tV- 9 

SrffifflU. 2, 7-^3— K-9, 9-^^^71-77^ 
(nm) fc0H£T^L,fco ft, «3tS*b*:<b-&« 

t*, 2 5 or:^±-e£>ofc 0 

[0 19 9] 
[^6] 



( 156 ) %fM 2002-154993 



309 310 

S6 



B2M 








(no) 


6 4 




l. 7-i>3- K -9. 9- &*W7**V> 


B-2 


4 2 0 


6 5 


1 0 - CT - \* U 5*JM r > h 7 -fe > - 8 - 4 JV *o 
■ 


J. 7-573- F -9, 9- is*7Ji,7A* 


B-3 


4 L 6 


6 6 




tT-73-H-! ( 9-WA7^*^ 


B-6 


4 2 2 


6 7 


I0-C4" — f y 7D tJk7x=JW 7 > h 9H>- 
9— f***« 


ir "i—zsa— F— s. »-y^r^/^i U> 


B — v 


4 2 2 


6 8 




*. '"ya" r — 9. 9— ^ p-t A>7 wWV *s 


B-l 2 


4 2 0 


6 9 






B-H 


4 2 2 


7 0" 


;Hfc«7» 


2. 7— v3 — F — 9.9— yXrA-7ATU> 


B — 1 7 


4 2 0 


7 1 


s 


2,7-3/3 — F — 9,9— ^>^Jl»7^^l^> 


B- 1 8 


4 2 5 


7 2 


ID- (4' -7x-*7x-;W7>h5t>-9- 


2. T— 5>3 — F — 9 9 — JV7Jl> 




Alt 


7 3 






B-24 


4 2 5 


7 4 


10- <4'- t»-7x^-H-(l , -7x=A'7x 
-A)7S/] 7xZflr) 7>b?t>-9 — f/V- 


2,7-S?3-H-9.9-^^7^k> 


B-2 5 


4 2 7 


7 5 


IP— C4" — j< h^x7?:-W 7>h^lr>-9- 


2. 7- Z? 3— H - 9. 9 - S> X^/V^Jlr^" U > 


B-40 


4 2 1 


7 6 


ID-U' -n-7"a^t*-/7xzA.) 7^h7 
-fc>-9— r;k*Cfc 


l.l-VU- P -9,3- ?*7JU7 )],*],> 


B-4 3 


4 2 2 


7 7 


lO-M'-leM-T^/M^x^x-*) T>F5 
■fe>-9-l*;l/*»>s* 


2.7-i?3-H-9.9-5?>^J1.7^U> 


B-4 5 


4 2 3 


7 8 


] 0 - (4* - ;7.JW n -7 a. "JO 7>^^^>_9_ 


2.7-£?3-F-9.9-i>>^7^W> 


B-4 7 


4 2 3 



[0 2 0 0] [^7] 



«7 











(nm) 


7 9 


10- (4* - n - ^a K^->7x=A) 7>h7 


J,7-^3-l<-9 l S-i;-n-7'De^7^k 

> 


B-5 3 


4 2 5 


8 0 


IO-<6' - > h i^^-Z' > h^-tr> 
-9— f^^B! 


!.7-y3- H-9.9-^.*^JU7^U'> 


B- 5 5 


4 2 8 


8 1 


10- C4' -(4'-n-^y^t+y7ir^)7 
X^JIO T>h5-fe>-9— f;P*^7ft 


2. 7- >f 3 - H - 9. 9- >>X ^JV7^3t" k> 


B-58 


4 3 0 


8 2 


9, 9 - i> > V > - 1 — r ;U3f; 


9. lO-y^o^er > h7t> 


C-l 


3 9 8 


a 3 




9, 1 0- >»^p ^7 > h ^-t > 


C-3 i 


4 0 0 


84 


9.9-v?- n-'\*5'^7/V:rU'>-2-<;V25 , 7 
tt 


9,10->7^'D^7'> h7t> 


C-5 


4 0 0 


8 5 


7- ».N-y(4*-jl^7x— JU)T5/) -9.9 


9, 10- S?^D ^7 > b ^"fe > 


C-2 5 


3 9 7 


8 6 


T— »-7xnA-N- Cl' -t7^)7= - 
9.9-^^^7^>>-2 — OU«fctfSS 


l,4-^^^JP-9. L0-5?^D^E7>h V-fc> 


C-28 


3 9 8 


8 7 


9, 9 - >? ^ > > - 2 -- f ^ -7SI 


ID.IO* -i?3fn : E-9.9'-fcrT>XUJV 


H-l 


4 2 5 


8 8 


10- ^ x =/VT > h ^-tr > - 9— f 


2-3- H -7- (7* -3- F -9'. 9" -5>X^JW7 
>V*\s>-%' — f iW-9.9-5^>t?-;ir7-lV*U'> 


1-1 


4 2 2 


8 9 


ID— (4' -n-7'Pe^7x- J /W7>h — 
9— f^^^tt 


2 — 3 — H — 7 — (7* -3— K-9' .V -i? *3-)V7 


I -4 


4 2 2 


9 0 


10-<4* -7x-^7x-JW7> h 7il>-9- 


2-3— H-7-(7'-3— Y-SW-Vt^yV? 


1-16 


4 2 4 


9 1 


10- (4 , -«,II-W-«'73 /)7x^] 7> 


2-3— H-7- (7' -3- F-9' .9' -v?*^? 
^*U->-2" --f ;W-9.9-5?j*5 i A'7;V*U> 


I -3 1 


4 2 0 


92 


io-<9' .9' -i?j*^7Ji'^^>-2'-'f.n/)r 


2.7-7^3-F-9.9-^jt^7^l,> 


M-l 


4 2 8 


9 3 


io-(9\9' -^-ll-y^;^7/^*^>-2 , — r 
nr> r > b 9 -fe > - 9 - -r ^* 0 at 


2. 7-i>3- H -9.9- n -77fr-7JV*\s> 


M-3 


4 3 0 


94 


io-<9\9* ->'-n-'^+i'J^7 ( )^*^>-2 , - 


2.7-i73- H-9.9->'-l3 

> 


M — 5 


4 3 0 



[0 20 1] 



[«8] 



( 157 ) 



311 



2002-154993 

312 



«8 



mmm 








(nm) 


9 5 




2.7--V3-F-9.9-^^JU7J^U> 




4 3 7 


9 6 




2. 7 - 3 - F - 9 . 9 - S> * ^ Jl, 7 /V * U > 


M-17 


4 2 8 


9 7 


10- (9*. 9* -?73L-JV7K*l'>-r --f 
7 > K ^-fe >-9 — f ;U**S* 


i. 7- >>3- F-9. 9- 5?- n ~^>A-7^^ 
> 


M-2 0 


4 3 8 


98 


10- (9' - *^-9' - 7 3u-)),Z7JV* U>-1' 




M— 2 2 


4 3 4 


99 


IO-(9\9' -V7x- ^7^U>-2" — T^) 
7>h7t>-9- f 


2.7— ✓3-H-9.9-^7x^V7^U> 


M-2 4 


4 4 3 



*Sfi£, *t£8&S!k T-trh>\ ^/-a^JB^t^ 

Lfc^, *£3f4§£ 4 X 1 0 " 4 Pa [CMJ± U7c e 
^T, I TOSStSl^, 4, 4' -tf* [N-y^ 

A'&ii^iigEO. 2 nm/s e c T* 7 5 nmOf^Cl 

8-=^y y/7-h) (4 

x/7- h) 7/1- ^ ^ ^J^f^W^- A - 5 <D{£ 
l&te&M^Mfrh, M^tM&O. 2nm/se 
ct50 n m<DJW-£lZ-&M% (fiftit 1 0 0:0. 5) 

h) — ?-k£r, M^tM&O. 2 n m/ s e c t* 5 

s e c T*2 0 0 nm^^^t^^t^^ (Mfiit 10:1) 

SrEMTOLfc^r. 5 4 mA/c m 2 OSSEdS«K*L7b 0 
iS2 4 2 0 c d/m 2 O*»feO»*3ft5*f&SJxfc 0 
[0 2 0 2] H^^J 2 — 99 



30 



40 



js«I4) . ««fc<fi**#A-i i (Dit&m mmm 

5) , m^fc&m&^A- 1 3<Dfc&#0 (HJ609 6) , 
#^{b^#-^A- 1 4©ft^» (HJ6WI7) , fl^ft; 
-&*##A-1 7 0ft^4fc (^JStflS) , W^ftS^** 
^-A- 1 9<Dik&%0 CMMM 9 ) x «*ffc<fr4fc*#A- 

2 i <D\\^m mmmi o) . m^it^^A~2 3 

<Oik&%> (lUKW 11), «^fl2-&4b##A- 2 5 ©<b 
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(^IJSW 7 1), #l^>fb^ft#-^ 1-31 <r>qc&m (H 

ften 7 2), m^t&mm^ j - 3 <oit^m mmm 1 
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7) , »ft^WfM-2 4^% (HUM 8 
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(c d/m2) 


(mA/ c m2) 


MM 2 


2 3 8 0 


5 4 


MM 3 


2 3 6 0 


5 5 


MM 4 


2 3 2 0 


5 4 


MM 5 


2 3 6 0 


5 3 


gift 09 6 


2 4 4 0 


5 6 


MM 7 


2 3 4 0 


5 6 


MM 8 


2 3 3 0 


5 5 




2 3 8 0 


5 4 


0 


2 3 8 0 


5 4 


MM1 1 


2 3 5 0 


5 6 


MM1 2 


2 4 4 0 


5 4 


MMl 3 


2 4 8 0 


5 3 


MMl 4 


2 3 9 0 


5 5 


MM 1 5 


2 3 4 0 


5 4 


mm i e 


2 5 10 


5 5 


MM 1 7 


2 3 4 0 


5 3 


Hit* 1 8 


2 4 2 0 


5 6 


mm i 9 


2 3 4 0 


5 4 
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2 4 2 0 
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MM 2 1 


2 3 4 0 
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2 4 4 0 
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**«3 1 
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5 4 
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2 3 4 0 


5 4 


&*«3 5 


2 5 8 0 
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2 3 4 0 
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2S*5«3 7 


2 4 10 
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S5««3 8 


2 3 8 0 


S 5 


&*«3 g 
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5 5 


**M4 0 
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5 4 
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2 4 10 


S 3 


ft*M4 2 


2 3 5 0 


5 5 
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MM4 4 
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**W4 5 
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2 3 6 0 
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2 3 4 0 


5 6 
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9 3 4 fl 

6 J *f U 
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Z o 4 U 


b 9 
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2 3 9 0 
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0 
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5 5 
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6 6 



[0 2 0 8] 



[311 2] 



( 162 ) %fffl 2002-154993 

321 322 

ft 1 2 





(c d/m2) 
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nmmr e 
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5 6 
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5 4* 
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4 7 <o\\&m mmm 1 3 
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5 5 <Dit&w mmm 1 3 
5 8 (Dit^m mmm 1 3 
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1 2 <n\Y&m mmm 1 3 
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5 6 
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2 5 8 0 
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2 5 4 0 
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2 4 8 0 


5 7 
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5 5 


MM l 1 5 
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2 5 5 0 
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MM 1 1 8 
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5 4 
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MMI 2 4 
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I n b o w% 
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2 4 7 0 


5 5 
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5 6 
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5 7 


^I6« 1 4 5 


2 6 10 


5 8 


mmm i 4 & 


2 5 7 0 


5 6 


1 4 7 
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5 3 


2 4 7 0 


5 4 
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5 5 


2 5 6 0 
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2 6 3 0 
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h) T/K^^?:, 7|fM0. 2nm/sec-C5 

^.hfc, -^^V^A^^Sr, 7lfI$o. 2nm/ 40 
sect'2 0 0n m(Df £ IC^^ig^ (Milt 10:1) 

ttiiiru tii#i)tif^fffiLfc 0 w % mm 
^mm^^tm^-i^. ^.m^mnr. 1 2 v^ai^mjE 

£TOPLfc£C<5 N 5 5mA/cm 2 Ol»Wc 0 

^S2 4 4 0 c d/m 2 <Dftm&<o&yttmm£tiito 

[0216] MMffl 164 



(It jt 1 0 0 : 2. 0) U Ut£W*r±, H 

Mm 1 6 3 icfatt^&KJ: D*««JM&#*^*rf£a! 

2 VcDiE^mH^rSl^Pbfc^ r^> x 55mA/cm 2 (D 
m^^ffittfCo 3 5 0 c d/m 2 Ofife(Df* 

[0217] 165 

(2 -t^/U- 8-^r/y/7- h) (4 -^^^/^^ 

Z&m-rzttfrQic, tf* (2-^f;w-8-^yy; 

h) (4-7x^/V7iy7-h) 
^ifrg*S-5§-A- 4 0 <Di^^?^r^V>r, 5 0 n m<0 
**|C#*3» (ItitlOO : 1. 0) U 

fcj^^t^ njg^j 1 6 3 \^m®<Djfmc£ «9 ^r«m^ 

#iMT, 1 2 VOiriH^WLfct^^, 5 4m 
A/c m 2 O^»ft^^^t/ Co jj^2 3 2 0 c d/m 2 <£> 

[0218] HJ£#ii 1 6 6 

(2-^^/^-8-^ry y;7-h) (4 — 7 
&&m-tz>ftt>*)ic^ hy^ (8-^r/yy7-h) r 
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5 0 nmOf^f«lf (fiftifc 1 0 0 : 3. 0) U 

ufcK^f±, n%«y i e 3 [zmm<oj?&\z x r> 

5. 5 4 m A/ c m 2 <7)1S^ 2 3 7 0 c 

d/m 2 0#»fe03&^*fBS*i;fco 
[0219] HJfiW 167 

^JS«1 6 3(C*5VNT, ^I^Ml^tt^ If* 
t, 5 0 nmOf (SSJfc 1 0 0:6. 0) 

u ufca^ri, rnmm 1 6 3 [cis^o^n 

5 4 m A/ cm 2 OSaffij&SSfcnfco 1^236 

0 c d/m 2 (0*»fe<7>*3td5ftf&Sttfe 0 
[0 2 2 0] il^J 168 

(2-^/1^-8-^/ V y^—h) 

C- 1 ©fc-a4fe*rflJV*-C, 5 0nmOf$lC*if (S 
fiitlOO : 2. 0) U fc UfcK^tt:, ggJfeffil 

1 6 3(c|a«0*ffi^J: 9*««JH8**^*rff»U 
fc 0 fMLfc^WW***!!:, K«#KMT> l 2 

VOii:^m/±^:TOPUfci:C^>. 5 5mA/cm 2 
8tt*sa£ixfeo ®S2 3 5 0 c d/m 2 (DHm&<Oftyt& 

[0 2 2 1 ] ^J£#iJ 169 

(2 -^^/u- 8-^/y/7-h) (4 -y 

Srffiffli-affcbDu:. hy* (8-^/ y ;7- h) r 

t, 5 0 nmtf>^£l;i#^K# (Mftit 10 0: 10. 

0) U JBftSfc LfcK^Mi. *860!ll 6 3ic|H«<D^ 

l,tzb r 5 5 mA/ cm 2 O^aft^feiXfCo 0S2 
44 0 cd/m 2 <0»Jii:fe(0*3t*SfllB*ttfe 0 
[0 2 2 2] 170 

(2 !i/7-h) (4 -v ^^/vy 

Zfem-TZttfrVlC. tf^ (2, 4-v^^A— 8-* 
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;y/7- JO t/v^^a-^ -t^y-t^ (2, 

4 -v^^/U- 8 -3r/ y / 7— H TA-^^A^J 

^b^#^D- 1 cd^^^t, 5 0 nmcnmz 

fc#SK* (SSJtlOO : 1. 0) U 3BftJi£L;fc» 

mmm 1 6 3 ^ia«o*-sjc j: *) ^mm^-m^tm 

ITx 1 2 V<Oi£^WE£l^toLfcfc£5. 54mA/ 
cm 2 ^M^^fcc 3 2 0 c d/m 2 Oft 

10 [0 2 2 3] Hftffil 171 

1 6 3 Kl^T, mytm&Ml&lZ&lsX* fcT* 

/ y— h) {4-y =z~;V7 

Sr^-r^ft^t)Jc, if* (2-^f/v-8-^;y; 
-8-^yy/7-M r^^^^A^^b^Wf 

E- 1 <7>fc-&%£/8^-C\ 5 0nmOg$H«f (fi 
titlOO : 2. 0) LfcSJtfM*, ^JfeWI 

i 6 3Kmm<Djjmc£ utat^i^^^st 

20 fc 0 f^3HL^^r«S#3g3t*^^, «;«#H5fcT. 1 2 
V<DE8ESffiSrBJ*Pb^i: 5 4 m A/ c m 2 (DM 

tftfrtfLtltZo U&2 3 8 0 c d/m 2 

[0 2 2 4] 172 

nmm\ 6 3^^^r, ^iomcrlt, tr* 

(2 -p^A— 8-^ry y/7-h) (4 -7x^/V7 
-7— fO T/i^ = !> A «^fb*» A - 6 ©ft^* 
£fi6/B-f- 5 fW??)^ hf* (2, 4-^*^-8-* 

yy;7-h) t/v^~*^-az -^-^y- if* (2, 
30 4-^^-8-^;y/7-F) T/i^~*^£0y 

F - 3^b-&ftSrfflV^"C, 5 0nmC0i?^ 
(^Mf (HJt 10 0:4. 0) U3&3tJS£Lfc£* 

njswi 6 3 KW8L<ojjmc J: 9 mmm^mytm 

MT, 12V^EI1J±?:WU:^5, 5 5mA/ 
cm 2 om^t/^fefXfCo IS2 3 4 0 c d/m 2 Ofi 

[0 2 2 5] 173 

40 (2-^^-8-^;y;7-F) (4-7xX/V7 

ZtiEm-rzftfr*)^ hy* (8-^yy;7-h) r 

5 0 nmCDJp^Kl*^^ (Sfiit 1 0 0:3. 0) 

HJfe^J 1 6 3 {cfe^o^&tcj: 19 

5 7mA/c m 2 Om»fL^»fLtUfc 0 j^^2 3 8 0 c 

d/m 2 <D??meL<D&yti>mM£titz. 0 

50 [0 2 2 6] 174 



( 168 ) 
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(2 -^^/V- 8-^7 (4 -7 ^~;V7 

Sr^-r^ft^t)^, hy* (8-^yy/7-h) r 

t\ 5 0 nm(7)J?$iC^^ (SftJt 1 0 0 : 6. 0) 

S£j*#KMT. 1 2 V<DS»emiE^^PUfc 
<h r 6. 5 8 m A/ cm 2 CDfrtfftJ^tL/Co HS2 3 5 

0 c d/m 2 0#»feO«** s *fBStb^io 
[0 2 2 7] Hife^J 175 

2 0 0 nm<Di Tomwmm (mm) z^fTzx? 

xm$L&. ^tta^Rk Tirh>\ ^/-A-£rffl^T@ 

KBSLfcSL |f«^4X 1 0" 4 Pa WSJELfco 
*1\ ITOMlilC, 4, 4' , 4 M - hy^ 
(N- (3'" - ^f/V7x^/U) -N-7x^T^ 
/] hy7x^7>y^Ifi|g0. lnm/sec 
t3 0nm^$HltU ^— iETL^Atti^g £ L 
fc 0 &l^T% ^C7)ii^, 4, 4' - [N-^^^/V 
-N- (3" -^f-/V7x^/l^) T^y) If^^^/V 
11*51^0. 2 nm/ s e c 4 5 n m<Dm£\zM 

ir* (2->f/i/-8-^yy;7-h) (4 -^x.^ 

/^7 ^/ hT/V^^i.) £#l^frg^#-§-A- 5 

(DikG-vo*, mttzMmnfrb. itMo. 2nm/ 

sect-50 nmCOii:^^*^^ (Jrftlt 1 0 0:2. 

0 ) U t LfCo ftt-. (8-^r/y/^ 
— h) T/l^ ^ A£ x ^*3iS0. 2 n m/ s e c X* 
5 0 nmO^^^^b, m^-SLAmmmt Lfc 0 £<b 
^^<7>±ld N -^^v^A^S:, If 1 S 0 . 2nm 
/sect*2 00n m<Dm£ {-*I* (Hftit 1 0 : 

1) LtiiiU ^m^Tt^^r^LfCo ft. 

SSE^^PLfc^r.^ 5 6mA/c m 2 (Dmffi&tftth 
tc 0 M&2 7 8 0 c d/m 2 (0imfeO^tfq&fS£;ft, 

[0 2 2 8] Hlfe^J 176 

(2 - y^/l^- 8~^/y/7^h) (4 -7 ^=-/V7 

&&m-rz>ttt><9\^. tr* (2, 4-^^^/1—8-^ 

/y/7-F) T^~£A-/z ^t^y-h^ (2, 
4 -^^VV— 8 y / 7 — M TA^-*A£#i| 
^{b^^?#^-B- 1 <0{f^$9£/8^T, 5 0nmOf ^ 
m*SS« (SSitlOO : 1. 0) U ^TtS^Ufc^ 

mmm 1 7 5 tciE^o^tc x v ^mm^ytm 
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ifx i 2v<om:mmj±^m^tzk^^. 55mA/ 

cm 2 O«^^ix/co »S2 6 8 0 c d/m 2 
[0 2 2 9] ^Mffl 177 

^JS^J 1 7 5^ioV>r, ai^Mi^it, tr;* 
(2-^r/v- 8-^yy;7-F) (4 -7x^7 

&&m-rzttt>vic^ tr* {2 -*^/i<>- 8 y / 
10 ^— h) r/v^^A-/i -t^y-b'x ( 2 - y ^/V 

C- 1 <D{fc^£rfflV^T, 5 0nm(^)]|$«If 
titlOO : 3. 0) U 5&%mk\^fc$kK\^ 3136011 

1 7 5^fB^o^&^J:«9^m^^T-^^Mb 

V<D\M.Mm>J± : kWlNLtzb w 5 7mA/cm J Of 

iSasflUtfco 6 5 0 c d/m 2 ownt-fe^is*^ 

[0 2 3 0] HJS^J 178 

20 HJfiffli 1 7 5 iciov^r. Mi^Mi-^tr, tr* 

(2 -y ^/W- 8-^y y / h) (4 -7x^7 

:*y 9— M T/u ^^A^ tfy^b-g^ A - 5 <D\Y,^m 
*r*tffl-f-Sft*>D^, hy^ (8-^yy;7-b) T 

SOnmOf^CMf (liitlOO : 2. 0) U 
^Tfe^i: Lfc^fi. mmM 17 5 ^|E*o*jSfe(r J: «9 

SifitT, i 2 v^a:^a:/±^PnApufc:<ir r 

5 5 mA/ c m 2 ^>SSE^ s «Ett^io 2 4 2 0 c 

30 d/m 2 <DW»&<D&yt&ttm£tl1Zo 
[0 2 3 1 ] MMM 179 

(2 -y ^vw- 8-^r/yy ^— h) (4 ~y a^^/uy 
T yw ^ ^ ^ a ^ ^J^<b^^ A - 5 (Dik&fy) 

&tizm-rZ>ttt>V\^ t'X (2-^/V-8-^r/y/ 

-8-^yyy^-N) r /i^ W^ik&yo^ 

F- 2 4<D>ft;^^lS:fflV^"C, 5 0nm(Df$«lf 
(IlltlOO : 4. 0) ^Tt^i: Lfc£Wf3\ 31 
40 1 7 5 ^IB«o^fttc J: 9 ^am^^ig^Sr^S! 

2 V<DW.ffiW£&filMl,iZb 58mA/cm 2 (D 
mSSE^ffi^tfco »^2 6 0 0 c d/m 2 Of^Of* 

[0 2 3 2] 180 

Hife^Jl 7 5fC^5^T, Mi©»fi£lcBtt, tf* 

(2-^ ^/P- 8-^ry y 7 7 — h) (4 -7 *.~>V-7 

x77- h) T;\s*~VJ*km^ik^mA-S<n>ik&tfo 

Srttffl-rsft*?9^, hy^ (8-*/yy^-H r 
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5 0nm^)f $lC*If (llitl 0 0 : 2. 0) U 

^fC, e»#lST> 1 2 VOiE»EmJ±£m*bfc£r 
6, 5 4 m A/ c m 2 <D®tfft^$t*lfc 0 ®S 2 4 8 0 c 
d/m 2 (OW«'&(D«**S5fc»Sttfc 0 

[0 2 3 3] 181 
H2fe#l 1 7 5 Kio^T, «*l©»«l:Stt, fc"* 

(2-^^/1^- 8-^r/Uy7-b) (4 -7i^7 

h) ta> *^<}J*t W^k^yoA- 5 <n\t^m 

Z&mirZftt**)^ fc** (2, 4-v f ^^/U-8-^r 

;y/7- K) r;v^^!>A-/i-^y-t^ (2, 

K#3l£S (mftitl00:2. 0) U 3gft/i£Lfc©t 

*Mi, SlJSfcl 1 7 5 me*G>#8£K: J: 9 

IT, 1 2 V(Dii:^tmJE?rTOPLfc^ 5 3mA/ 

cm 2 COm^SSnfCo WS2 5 10c d/m 2 (Ofl 

[0 2 3 4] 182 

(2-^^/U- 8-^;y/7- h) (4-7x^7 
Srffiffl-TSft^?)^. (2, 4-S^*vW-8-* 

y !);7-h) -«y- tf* (2, 

4-^f/u-8-^;y/7-h) T/i^-^fcfcl 

(MftitlOO : 3. 0) U 3Sft/ii:Ufc« 
l 7 5 ^e«<0*8fe^ <t *9 *«SjWS*lR 

MT, 1 2 VtDW-ffimfr&WlJULstzb r«5, 5 6mA/ 
cm 2 0>«j*tfSjfciXfc:„ M&2 5 3 0 c d/m 2 tf>W» 

[0 2 3 5] 183 

f^ 2 0 0 n m<7> I TOSPMi (R&K) Sr^S;*/^ 
■PttScfflL Ti?h>\ :n* y-A^^-CiB 

LfcfiL 3S5»«£ 4 X 1 0 " 4 Pa (d«JE Lfc 0 
£i\ ITOMti-ht:, 4, 4' - fcr* [N-y ^ 
^/U-N- (3" -^/l^^—A-) 7^ / ) \?7=^~ 
/^IflSO. 2 n m/sect* 7 5 n m fC^^r 

(2 -p^/b- 8 y y/7-h) (4 -Z? 

Tfr$—9J±kffl7F{k&V0&*§rA- 2 0<D 

vc&m*. RttzmmisLfrh. mmmmo. 2nm/ s 

e cT*50 n m (Dip £{£^11 if (ItfiJfc 1 0 0:2. 
0) U «*B^lto &i£. 1, 3-t*X [5' - 
(4" -tert-T/^vl^m—Zl') -1' , 3' , 4* - 
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0. 2 nm/ sect'50 nmOf^C/lf M^-Q. 
Sr, ^^5SS0. 2 nm/ sect200 nmG0/?£lC 

&mm (fifijti o : i) L-owsfcu 

1 2 V<D]£ffimj±%:%Vjni'tzb Z*> x 54mA 
/cm 2 <0««R^«£jx^io 3 2 0 c d/m 2 <£>W 

io »feo3gftas*R£ixfco 

[0 2 3 6] g|J£#tJ 184 

8 3tCioV^r. ^Tti^Ml^tt, IT* 
(2 =f-/V- 8 ~*cS V S 7— h) (4 -^ai^/W^ 
=7— V) 7/V ^ A ^ W^ft^* A - 2 0 Oft^ 

^{^-rsft^i^ hy* (8-^yyy7-F) 

t\ 5 0nm(Og$«li (ItltlOO : 4. 0) 
U »#«i:Lfc£Wlr4, ^m^lll 8 3 icfeiK^&lc 

20 Tt^^tc, ^itiiT, i 2 ww.mmm&mn^tz. 

t^Z>, 5 6 mA/ cm 2 0>*SfcaS«atfc:o ^2 4 3 
0 c d/m 2 ^*jftfe<0«**SfliaSiXfe o 
[0 2 3 7] MM&l 185 

(2-^^/1— 8-^;y/7-h) (4 -7 ^^>V7 
^S?— h) 7/U^!)^i:»f^A-2 0O{^ 
ftSrffiffli-*ft:t>t)Hl. fcT* (2-^/i/-8-^r;y 

30 ^-L- KOit^m^m^X, 5 0nm©f*l:*It 

(MfiJtioo : 3. o) U *3tJii: UfcH^ri. 

m^u i 8 3 \cmm<Djjm^£ *> ^mm^ytm^&ft 

2 VOH^mJE^r^Anbfc^ d 54mA/cm 2 C0 
«J**satiXfc. 3 8 0 c d/m 2 OfifeOi3t 

[0238] nmm 1 8 6 

*tt*», TirhV, ^^/-/w^r^v^T^ 
40 WK^Ufco ^(OSjE^i^^^t^t, $ 

^"f, I TOMZMMm±.lC s 4, 4* -fc*^ [N-^3i 
n/U-N- (3" - y =f~/V7 7;y] tf^oi^ 

/l^^:^^31S0 . 2 n m/ s e c t? 7 5 n m<Df $ 

4t&Vom^B- 1 2©M^, «#a«0. 2nm/ 
s e c "C5 0 nmO^^J^^U, ^Ttg U7t 0 & 

50 ^3SS0. 2nm/sect*5 0nm(Df$|lim 
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t^kte, IfilgO. 2 nm/s e c "C 2 0 0 n m<D 



ziz&mm (SiJtio : i) uti«^u ^mm& 

ifiMT, 12V^fi±$:Wtfc^^5, 5 8 
mA/c m 2 Om^t^^ixfco 2 7 4 0 c d/m 2 

Of^O^)t« £ tltz 0 

[0 2 3 9] -0m.m 187 
Hi&^Jl 8 6fcioV>T, ^3feSO?f^(Cl^LT. #y*Mfc 

J - 3 (Dit^VoZ&m LfcSJtfM** 1 8 6 fc 

JESrfr^PLfc^C^ 5 6mA/ cm 2 om^feft, 
fco 6 6 0 c d/m 2 

[0 24 0] Hi^J 188 

8 6tciov>-c > %%m<D&$L\z.mvx , mmt 
- 1 <nqc&m*%m ufcewM** sastfl i8 6i: 

ffSrfipj&PLfc*:^, 5 4mA/cm 2 ^l^Itl 
/c 0 i«2 4 3 0 cd/m 2 «>«»ft<D«*dS«»SiX 
fc. 

[0 24 1 ] mM&i 189 
Jf$ 2 0 0 nm(Z)ITOSPj31i ^^"1"^^^ 

*m&&. *&$tm. r-th>\ A^ja^-oa 

fc@£Lfc«, ^^«^4 X 1 0-4P a fciUcJEELfc 0 * 
i\ I T039!WIS-bfc* 4, 4' -tf* (N-^^^ 
/I— N- (3" -^/U^—A-) T ^ /] fc^zc^/V 
?:If M 0 . 2 nm/ s e c t*7 5 nm<D/?$fc^^ 

^««#A-5©te&4Mr, IfSSO. 2nm/se 

ct5 0nmOH$|lIf U ^itU 0 #C^T% 
^(DJifc, 1, 3 - [5' - (4" -tert-^^/U 

:7^^-/l0 -l' , 3' , 4* -HT^r^'V'TV—JV- 
2' — 'O"* ^^iiSO. 2 nm/s e c 

■C5 0nmOSSl:IfU m^&A<Si£/l £ Lfc 0 * 
<bfc^<D±fc. v^i/^tl^ 3K*i£ffi0. 2n 
m/ s e c T*2 0 0 n mOjf^fc^^^ (fiftit 1 0 : 
1) UBSiU %««JMBft*^£f£»Lfc 0 

mJ±&ftVmLtlkc\?>^ 4 4mA/ cm 2 (Om^ 5 ^tt 

fc 0 «£i 8 2 0 c d/m 2 <oi?meL<o&yti>mm&ti 

fc„ 
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[0 2 4 2] mM&\ 190 



^A- 9 (Oik&Vo&l&m LfcfitfMi* 1 8 9 fcfB 

*0*fefc<fc?)#««|^***-?-Srff«Lfe. Mtf: 

titM^i^i^ «fffltT, i 4 v<DW.tfamj± 

SrEPflnLfct ^>5, 4 4mA/cm 2 <Ol^«iXfco 
»S 1 8 2 0 c d/m 2 0#»fe<0*3t*S*»Sttfe 0 
[0 2 4 3] mMffl 191 
10 8 9fc3oV^ ^lOMCKLt, 

^A- 5 (D{t^%0$:i$im-fZ>ttt><Olc^ m^it^Sr 
vB-55 <Dfc<&m$:tiim Lfc^Wtt:, |gj£0f| 1 8 9 fc 
ie«^SfcJ:9#««|?.%3t*^*:f^«U^o fEML 

fc#««#»**^fc, ra»#H«T, i4v^a:stm 

EESrRPJ&PL^i: 6 0mA/cm 2 Oil^n 

fco JW£l 4 8 0 c d/m 2 

A— o 

[0 2 4 4] *MM&\ 192 

20 fttiSfeffl, rthy, ^* s<-/\>*m^x& 

^&*5fe#Lfc 0 ^oSfe^^^^v^T^U, £ 

fc@5£Lfc^, IIM4X10 - 4 Pafc^/ELfc 0 
£i\ IT0393««-hfc, 4, 4' -fcf* IN -7=. 
=L/U-N- (3" — T^y) \Z7ol=- 

/Is&M^Mlg. 0 . 2 n m/ sect'75n m<^f $ fc^ 

*u iE?LaEA*fcaH £ ufco &v>t% ^©±c, sy 
^a-i 7<Dfc&®& y mttzmmmfrtb, mmmm 

30 0. 2 n m/ s e c t 5 0 n m(Oj| ^ C^lf (HJt 

100:1. o) u m^-mmmzmtet^ytmbi, 

fc 0 £<bfc^O_bfc, v^v/!)AiM, 

0. 2nm/secT*2 0 0 nm^I^:#If (Hi 

jti o : i) isxmmti^ **mjw#*^«rfp»L 
fc 0 f^sju^^-awi^^iR^fc, ^#h^t, 1 2 

V<oESK«ESrH3*PUfei:^5. 53mA/cm 2 Of 
«L3fiSJKttfe 0 3 2 0 c d/m 2 Ofife(Oi*^ 

40 [0 2 4 5] 193 

i 7 (ofc^m*$im-rz>ftfr } o fc, hy^ (s-^r/y 

h) T^^^A^ ^J^^^#^- B - 1 7 (Dit 

^^rfflV^T. 5 0 nm(Df ^IC^If (MMitl 0 
0 : 1. 0) U MIHmit ^£#]19 2fc 

IB«<o*fefcJ:i9#««#3B**^S:f^«b^o f^SS!b 

m&ftltoVtzkZ\Z. 54mA/cm 2 Ol^^ 
50 tz 0 M&2 3 4 0 c d/m 2 <0#j^fe0^^^^$ 
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[0 2 4 6] 194 

(2-^/^-8-^r/y/7-M 7;^;^^^] 
f F - 2 40f^$:ffl^T, 5 0 n m(7)f 
$ fcl*ItS* (fiftit 10 0:2. 0 ) U SlftJl fc L/c 

1 9 3 tzmm<Djjmz x <o mmm^yt 

i^T, 1 2 VCOB:^m/±^TOPUfc^r^> x 5 4 mA 
/cm 2 <Dm^^*Lfc 0 ffg 2 3 3 0 c d /m 2 Of 

[0 2 4 7] mMW 195 

*tt«5S0, Ti?h>\ ^ / -/vSrffl^T® 

fcHJfcUfcflL sK*f«S:4 X 1 0" 4 Pa ^MBiUfc. 
*i\ ITOSilffiHl, 

flS-cHfc5rSS#^ft 0. 2 n m/ s e c T 5 5 n mOi? £ 
KliS3gU ^^^LfCo #Cl^T% t<D±\C x 1, 3- 
tf* [5" - (4" -tert-y^/U^a:^/U) -1' , 
3' , 4' 2 ' --01/) 'Oif > 

IfMO. 2 nm/s ect75 n rnOjf: £ 

f is m^-mAmmm t l/~ 0 ^b^tDjiic, 

^#A£«£r, ^^iiSO. 2 nm/ secT*200n 
m<Dm£lZ&M% (MfflJtlO : 1) LTiSSi:U W 

tc, ftifi^Ts l 4 v<DE^mj3E£l^jpLfc£:: 

5, 6 0mA/cm 2 (DlWtec ]®6l 500 c 
[0 2 4 8] HJ60S 196 

#^-b - 5 5 (Dik&yo&i&m u/c^fi. m^j 195 

fl&EES:BJ2JDLfc£ r*>, 6 OmA/ cm 2 <^ft«Ed s «Ett 
fc D JWSl 4 8 0 c d/m 2 ^>*»ft©»*3»*B*tt 

[0 2 4 9] HJSfll 197 
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fttJJHB, TirhV, ^*y-/V£r/8^Tjg 

tc % #y -N- tf^/i^/w^y— a- (Sft¥^/^>^-fti 

5 0 0 0 0) N «^feffB-12Wft^ 

y>-6 r 3- (2* -^y/fryy/v) -7-^ 
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